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CAPACITY—DURABILITY 








it to Adams Motor Graders and see 
how thoroughly and economically 
they whip it. Scarifying—cutting out 
corrugations—reshaping dirt roads 
and streets—handling heavy oil mix—they are 
built to do these jobs effectively and at low cost. 





Adams Motor Graders are wonderfully strong, 
rigid, smooth-cutting and long-lived. Their great 
strength and rigidity is due to all-welded con- 
struction and Adams frame design which permits 
no weaving. Smooth cutting is accomplished by 
effective distribution of weight and by machine- 
finished connections throughout blade and 
scarifier controls, all adjustable for wear. Upkeep 
cost is surprisingly low. 


Adams Motor Graders are available with three 
powerful and dependable tractors—McCormick- 
Deering Model 20, Allis-Chalmers Model ‘‘U” 
and Case Model “LI’’. They are furnished with 
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Dual pneumatic tires or Tandem ‘‘Four-Wheel” 
Drive as illustrated above—solid rubber tires 
and steel or rubber crawlers are also available. 
Equipped with 10, 12, 14 or 16 ft. blade and 
furnished with or without scarifier. 


Write today for special Adams Motor Grader 
Catalog, also catalogs on Adams Leaning Wheel 
Graders, Elevating Grader, Dump Wagons, Road 
Maintainers, Rippers, Rotary Scrapers, etc. 


J. D. ADAMS COMPANY, INDIANAPOLIS, IND. 
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ROAD MACHINERY 


“Costs less in the long rin—Always” 
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Put the Money to Work! 


ALLING idle money back into circulation is an 

admirable step, for money that is put away in the 
sock or the safe-deposit box serves only its owner 
instead of helping to pump the lifegiving flow of credit, 
business and jobs. If the appeal against hoarding made 
at Washington last week succeeds in bringing money 
out of its hiding places, and if the money is put to work, 
it will revive the failing well-springs of credit on which 
thousands upon thousands depend for their livelihood. 
The money must be put to work, or it is useless. 

Never was it more essential than now that money be 
put to work. Construction is being shut down by cities 
and states under the pressure of necessity imposed by 
failing credit. Retrenchment in construction is becom- 
ing a popular movement. As a result there is imminent 
risk that public work will be throttled down to the halting 
pace of private construction and business. 


URING the last two or three weeks the financial 

troubles of cities resulting from slow tax collec- 
tions, tight credit and banker pressure have become 
widely known. Cities have reduced their forces and 
abandoned improvements. Now the federal govern- 
ment shows signs of joining in the movement. Congress 
is threatening to decrease roadbuilding funds from the 
promised $125 millions, not only to the normal $75 
millions but down to $60 millions. And states are fol- 
lowing a like course. 


EW YORK STATE’S authorities are debating a 
4 “N reduction of appropriations that may almost wipe 
out roadbuilding during 1932. New Jersey is consid- 
ering diversion of millions of gas- 
oline-tax money to local authorities, 
though by such action it would reduce 
the season’s road construction to a 
small fraction of last year’s work. 
Ohio, Michigan and other states that 
drew on 1932 funds in order to carry 
on winter unemployment operations 
must cut down on construction unless 
they obtain new money. And, as 
recent examples have shown, new 
money is reluctant to come forward ; 
states as well as cities have had the 
experience of receiving no bids on 
bonds offered for sale, even at 5 and 
6 per cent. 
We are all for economy, in its 
proper time and place. 
against false economy. 
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Public Work 





workers out of employment and swelling the armies of 
the jobless is ruinous economy at the present juncture. 
It does not reduce public expenditure. It merely shifts 
the expenditure to the unproductive breadline account 


Qene facts just brought out by the New Jersey high- 
way builders’ group reveal in definite terms the 
relation of public work to employment. By analysis of 
actual operations it was found that not less than four- 
fifths of the roadbuilding dollar is paid out as wages. 
Thomas H. MacDonald recently gave a similar figure. 
Indeed, in all construction work nearly the whole expen- 
diture goes into the worker's pay envelope, whence it 
travels to trade and industry in widening circles 

If public works are cut off, these wage-payments stop, 
and the workers become the general charge of the com- 
munity. New Jersey had forty thousand men engaged 
in the roadbuilding industries last vear, and stoppage of 
road work will add the larger part of these same thou- 
sands to the state’s roll of unemployed. A problem of 
sound public-works finance will thus be converted into 
a dubious problem of relief and charity. 


ROZEN credit is responsible for the threat of wide- 

spread cessation of public-works construction. Banks 
have been unable to provide money. Bank policies and 
bank failures in turn have tended to convert the investor 
into a hoarder. But the Reconstruction Finance Cor- 
poration, just set up in business, is now engaged in mak- 
ing money freer. The President’s call to return idle 
money to circulation may give further help. 

All the money thus brought into the market has imme- 
diate opportunity to be useful in 
maintaining the  three-billion-dollar 
volume of public construction on 
which the country subsisted during 
1931. There is some work for money 
to do in private enterprise, but its first 
and greatest service lies in keeping 
up the public works construction of 
cities and states. 

Adequate credit is the solution 
of the present problem—whether 
through the normal sources of finance 
or through the relief money bills now 
in Congress. Now that money is in 
sight, therefore, let it be put to work. 
Let it be used to provide credit for 
continuing the construction of public 
works, almost the sole creative activ- 
ity that is at our command today. 
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NOTES OF THE WEEK 
Earthquake Safety 


N THE great compendium of information on earth- 

quake damage just published by John R. Freeman he 
estimates that any given area of 25 square miles in the 
United States east of the Rockies would experience a 
destructive earthquake only once in 5,000,000 years. The 
West Indies do not share this high degree of security, for 
a large part of the group lies in a belt of known seis- 
micity, and therefore the destructive Santiago earth- 
quake of last week, though near our southeastern border, 
has little meaning with respect to our own hazards 
beyond emphasizing our protected position. But it sug- 
gests a further citation from Mr. Freeman’s treatise: 
“Earthquake-resisting construction is feasible, and is not 
unduly expensive.” This fact, an essential teaching of 
the entire book, needs to be made general public knowl- 
edge. Everyone ought to know that most of the struc- 
tures which have been damaged by earthquakes in all 
parts of the world were of weak, inferior construction ; 
that well-built structures have generally withstood earth- 
quake shock; and that buildings can be built substan- 
tially earthquakeproof at small increase in cost. When 
these truths are widely appreciated and applied we may 
feel doubly assured in our security against earthquakes 
—a relative security after all. 


Starting the Ball 


HE Pennsylvania Railroad starts the reconstruction 

ball rolling by an announcement that it will apply 
to the Reconstruction Finance Corporation for funds to 
finance the continuation of its electrification and terminal 
rebuilding program. The Wabash already has applied 
for a loan, but that loan doubtless will not show up 
immediately in new construction, as the railroad is in 
receivership. The loan to the Pennsylvania, if made, will 
go directly into buying labor and material and so will 
get into circulation more quickly. Other railroads which 
are financially sound can help in like manner to turn the 
tide. Even though they do not feel justified in going into 
new construction as heavily as the Pennsylvania, they can 
undertake lesser improvements and deferred maintenance 
work. With increased freight rates and decreased wages, 
coupled with the prospect for abandonment of the upper 
limit on their income set by the Transportation Act of 
1920, the railroads are much more favorably situated 
today than many other industries. They can help now 
when others cannot. The electric utilities also have an 
unusual opportunity presented to them to undertake mod- 
ernization if not expansion work. If the Reconstruction 
Finance Corporation is to be a real help in bringing an 
end to the depression, more of these industries which 
can put its funds to productive work must plan to do so 
at once. 


The Obligation of Efficiency 


RECENT ruling of the Utah Supreme Court adds 

to our repeated contention that in the spending of 
the public's money for improvements an obligation 
exists to give the ‘public full economic value, even in 
work done for unemployment relief. Salt Lake City 
a taxpayer's suit against a sewer project which stipulated 
hand labor resulted in the court’s decision that the city 
commission had exceeded its authority in deliberately 
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increasing the cost to the public, and that the restrictions 
invalidated the contract. The motive of the commission 
to provide maximum relief of unemployment cannot be 
questioned. Municipal efforts to relieve hunger and 
privation are to be commended. With the growing 
reluctance on the part of the public to prosecute any 
improv ements for the time being, the Utah decision is a 
caution that, although funds voted for unemployment or 
relief can be legally spent for such purposes without 
restriction, all money voted for carrying out a public- 
works project, even where understood to be a relief 
measure, cannot legally be restricted and made to per- 
form a double duty. The voting of money for public 
works carries with it the obligation upon officials to 
prosecute the work in a manner to secure the greatest 
use of public funds. 


Pro gressi ve Invention 


NDER the stress of ever greater demands on the 

art of dam construction, ingenuity in design and 
invention is unusually active and fruitful. Such activity 
has been noticeable most strongly since the calamitous 
St. Francis failure in 1928, but even before that demon- 
stration of the complexity of dam behavior and hazard 
there had been intensive thinking on the problems of 
the great storage structures which modern service finds 
necessary. Refinement of buttress types, subdivision of 
gravity structures as in the Don Martin dam, improve- 
ment of knowledge of hydrostatic underpressure, atten- 
tion to drainage, and increased thoroughness of geologic 
studies are major factors in this thinking. Earthquake 
disturbances also have been given consideration. The 
West has been and remains the leader in progress in the 
field of dams, as it also made the greatest steps in modern 
analysis by the trial-load method and in its application 
to combined gravity and arch dams. The remarkable 
thrust buttress design presented by C. H. Howell this 
week adds another contribution to this record of 
progress. Its simple but thoroughly grounded concep- 
tion offers a way of escape from many difficulties that 
have assumed a controlling position in present-day 
projects requiring high dams. It invites careful consid- 
eration for this reason as well as because of its place in 
the noteworthy current advance of thought in the field 
of dams. 


Buildin g Wages 


N APPRAISING the meaning of the numerous cur- 

rent movements to reduce wage scales in the building 
trades it must be recalled that the scales have risen 
steadily since 1913. Up to the past year they were gen- 
erally observed, but under the pressure of widespread 
unemployment and falling commodity prices and in the 
face of a poor building market they have recently broken 
very extensively. William Green, president of the 
American Federation of Labor, reported in our pages 
last week that at the close of the year 62 per cent of 
building labor was out of work, a figure that is to be 
compared with 23 per cent unemployment in all indus- 
tries. A summary of actual building wages, in the same 
issue, showed that on Dec. 15 in 66 cities they averaged 
nearly 26 per cent below set scales. The second con- 
dition is a natural result of the first. Hence the general 
demand for a lowering of wage scales. New York is 


the latest to come forth with such a proposal, the 
advocating reductions of 25 to 30 per 


employers there 
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cent. Elsewhere the unions have realized the advantage 
of more work at less wages over less work at higher 
pay, and have volunteered lower scales. Whether a 
lowering of labor costs, accompanied by lower material 
prices, will revive demand for a nearly stagnant activity 
remains to be seen. However, it is certain that reduction 
of scales in line with actual wages will discourage rebat- 
ing, secret scales and similar. practices that are adding to 
the distress of an already harassed industry. 





Progress and Creative Effort 


IMES of stress like the present are notorious dis- 

turbers of established habit. Social, economic and 
political conditions undergo change, and with them the 
foundation on which rest technological production and 
trade systems. Such transformation of beliefs and wants 
has been in active progress during the past year or two 
and doubtless is still continuing. It has profound mean- 
ing for industry and the engineer’s work. It tells us that 
progress will be shaped largely by creative effort, and 
that research is a vital agency of success. 

New times are ahead, but the conditions that deter- 
mine them are old in history. Much of the great creative 
work of the past blossomed from the hard soil of poverty 
and need ; though ease may bring refinement and the high 
color of art, yet invention has always been the outgrowth 
of necessity. Now, after the world has been engaged 
in refining, amplifying and applying throughout half a 
dozen years of prosperous production, the present period 
of pressure and strain throws it back on the resource 
of new thinking. Out of the doubts and struggles of 
the moment must grow that creative thought and enter- 
prise which can direct our labors. 

It was well said by Willard Chevalier in addressing the 
recent gathering of the Highway Research Board that 
today the civil engineer is far more concerned with the 
problem of survival than with some of the more techni- 
cal problems that have faced him during the last ten 
years. “We must take our generally accepted ideas 
down from the shelf, dust them off, and inspect them,” 
Col. Chevalier asserted. And this remark, though 
pointed at the arts and industries of highway construc- 
tion, applies with like directness to every branch of 
industry or profession in which civil engineers are active. 

Creative thinking is vital to the individual; creative 
research is vital to organization and industry. The ac- 
customed things of the bustling days of prosperity may 
not hold their place tomorrow, in the day of new activity. 
The same job may not be wanted; if it is wanted, better 
ways of doing it will be expected. Will the highway 
programs of five years back suit next year’s demands? 
Are cities going ahead in future on the random planning 
methods of the past? Are bridges and port develop- 
ments and plant extensions to grow out of inspiration or 
impulse as hitherto? We cannot tell to what extent, 
but we know that change in these conditions will react 
profoundly on the engineer’s work. 

At present the outcome of many of these doubts and 
questionings remains uncertain. Some will disappear 
when minds and credit return to normal balance. Others 
are deeper seated and in one or another form will have 
lasting influence. Housebuilding, for example, has been 
subjected to a challenge that will have answer. Public- 
works and local-improvement planning face new. days. 
Economy of construction, lessened extravagance and jazz 
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in design are probable. A drift toward weight reduc 
tion in bridges as in building floors and other structures 
may make further headway. And, looking at 
field, craft and industry groups can hardly escape th 
new responsibilities of service that current thinking 
ready to assign to them. So throughout the 
engineering interests it is timely to be prepared for new 
demands and new ways of adapting acquired skill 

For industry this means very plainly intensified recog 
nition of research. It may well be a different research 
from that af past vears, less concerned with production 
and refinement and more with creation of new 
but it will prove far more vital. How quickly industry 
regains momentum after its stagnation will be determined 
largely by the virility of thought applied to its work, not 
alone in the pioneering generalship of new leaders but as 
well in the penetrating originality of research 
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Construction’s Problem 


HE remarkable picture of the dependent and 
unorganized state of the construction industry which 


= — in last week's articles by Robert ID. Kohn, 


Gen. R. Marshall and William Green sets forth the 
prime alilie conironting construction—to achieve 
integration, unity and plan. Until the past year little 


attention was given to this problem: Now it is the 
subject of thought by many men: of different occupa- 
tions. 

“Return of the building industry depends on making 

construction a safer and sounder investment,”” Mr. Green 
said. Unconsciously replying in part to the challenge 
contained in these words. Mr. Kohn stated: “We 
get started right now on doing certain things. 
We can coordinate our efforts. We can set at 
the facts regarding real needs for building work, and 
we can find a way to finance some of them.” To serve 
this work, Gen. Marshall pointed out, “the best brains 
for collective thinking are available.” 

These thoughts are guideposts to progress. If the 
arts of construction set themselves the objective of mak- 
ing building a sounder investment, if they start now and 
by coordinated effort determine the facts about building 
needs, and if they apply their full abilities to collective 
thinking the road ahead will be clearer. Advancing along 
that road, construction can become the leader where now 
it is the mere servant of other interests. It can stabilize 
itself and help other industry to attain the stability now 
so sadly lacking. 

Sut construction if it is to perform its major task as 
a stabilizer of industry is required to do two things—get 
away from its provincial thinking and tax itself for the 
funds to build a national structure. It has never thought 
of its problems except factionally—labor, contragtor, en- 
gineer, banker and owner have each conceived of the 
others as an opponent to be worsted if possible. Each 
has taxed himself only to advance himself, but never to 
advance the industry of which he is merely a component 
factor. 

Thus the industry’s whole scheme of existence has been 
and is based on the concept of clan organization, not on 
federation or united purpose. Construction’s first task, 
then, is to conceive of itself as an industrial unit and 
bring its separated units into coalescence. Its next, to 
support and maintain this unity by joining its resources 
and effort for the sound planning and direction of the 
industry’s work. 
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Double-Deck Viaduct Built 
Over Cincinnati Terminal 


Concrete two-rib open-spandrel arches and steel 


spans make up Western Hills 


viaduct upon 


which difficult foundation problems were solved 


DOUBLE-DECK VIADUCT, 
As ft. long, of reinforced-con- 

crete and concrete-cased structural 
steel, crossing the Mill Creek valley at 
Cincinnati, is the solution of a difficult 
street-traffic and grade-separation prob- 
lem arising from the construction of the 
new union passenger terminal and re- 
arrangement of freight facilities, as 
described in Engineering News-Record, 
Feb. 26, 1931, p. 348. This railway de- 
velopment necessitated the removal of 
two highway viaducts and the closing of 
two streets crossing the site at grade. 
Better communication between the city 
and its rapidly developing residential 
section on the heights across the valley 
will be provided by the new Western 
Hills viaduct, which wall also connect 
with McMillan St., an important cross- 
town thoroughfare. This viaduct was 
opened to traffic on Jan. 16, 1932. 

It is estimated that this viaduct will 
provide ample capacity for the traffic 
until 1970, when additional crossings 
may be necessary. The structure has 
been designed in accordance with the 
specifications of the Ohio state high- 
way department, using a live load of 
20-ton trucks and 50-ton street cars. 
The 120-ft. arch span carrying the 
single-deck part of the structure over 
Spring Grove Ave. is shown in Fig. i, 
while Fig. 2 gives a plan and profile of 
the entire structure. 

The upper level, which will carry the 
high-speed vehicular traffic, extends 
west from Central Parkway, a wide and 
heavily traveled boulevard, to Harrison 
Ave. near Beekman St. It has a 40-ft. 
roadway and two 6-ft. sidewalks. The 
lower level, which will carry street-car 
and truck traffic, extends from Spring 
Grove Ave. to Harrison Ave.; it also is 
40 ft. in width but has no provision for 
pedestrian traffic. From bents 25 to 50 
galleries have been provided outside the 
main structure at the elevation of the 
lower roadway, one on each side, to 
carry a 36-in. water main and a 30-in. 
gas main across the terminal area. Two 
concrete arches are introduced for long 
spans. 

At the west approach a wide plaza, 
designed to separate and distribute the 
various classes of traffic, is being pro- 
vided, Traffic on the lower level will 
reach this plaza by means of ramps, one 
on either side of the main viaduct, while 
street-car traffic from the lower level 
will pass under the plaza and reach the 


street grade beyond by means of two 
approaches between retaining walls. 
This approach presented many interest- 
ing problems in its details, on account 
of the complexity of the street-railway 
intersection, the irregular shape of the 
area and the necessity of maintaining 
traffic across it during construction. 
Architectural Treatment and Lighting 
—Careful attention has been given to 
the. architectural appearance of the 
structure, the architects and engineers 
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working in close collaboration for the 
purpose. The treatment is modernistic 
in style, with a minimum of applied 
ornamentation, and with emphasis 
placed on vertical lines and surfaces. 
Considerable care has been taken to 
keep the treatment uniform, so that the 
finished structure may present the ap- 
pearance of a complete whole rather 
than a composite. Pylons carrying 
lanterns mark the ends of the structure 
and the abutments of the arch spans. To 
give a good surface finish, the exposed 
surfaces of concrete are rubbed with 
carborundum blocks. An open design 
of parapet wall (poured in place) is 
used for the upper deck, while the lower 
deck has solid parapet walls with 
paneled faces. 

The absence of trolley poles on the 
upper level gave the incentive to the 
search for a type of lighting that would 
eliminate the need for the usual lighting 
standards. The type adopted makes use 
of fixtures recessed in the dies of the 
balustrade and employs a lens designed 
to concentrate the light on roadway and 
sidewalk surfaces. Extensive experi- 
mentation indicates that it will be quite 
successful. For the lower deck, bracket 
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lights attached to the columns will b: 
used where clearance permits; else 
where, pendant overhead inclosed light 
ing units will be concealed by the floo: 
beams of the upper deck. 

Structural Design—With the excep 
tion of two arch spans and the west ap- 
proach, the entire structure consists of 
a series of two- and three-span frames 
with the two columns of each bent con 
nected by a cross-girder at each deck, 
and with a separate rectangular foor- 
ing under each column. Longitudin:l 
beams or stringers with lateral struts 
between them support the deck slab. 
This design is shown in Figs. 3 and +4. 
Double bents are used at expansion 
joints. In crossing the railroads the ar- 
rangement of spans and location of piers 
had to be planned in conjunction with 
a definite layout of the numerous tracks. 

From the east end to bent 22 (Fig. 2) 
the frames are single-deck, while the 
rest of the structure is double-deck. The 
length of span averages 42 ft. for the 
single-deck portion and 56 ft. for the 





Fig. 1—Arch over Spring Grove Ave., 


Cincinnati, in  single-deck portion of 
Western Hills viaduct. 


double-deck portion, with a maximum 
span of 784 ft. (exclusive of the arch 
spans). The height from top of footins 
to top of roadway varies from 22 to 
90 ft. 

Except between bents 27 and 47, all 
of the frames, both single- and double- 
deck, are of reinforced concrete, with 
beam and girder decks and floor slabs 
supported on spirally reinforced columns. 
Between bents 27 and 47 the frames are 
of structural steel, incased in concrete, 
with reinforced-concrete floor — slabs. 
Structural steel was adopted for this 
part of the structure because the span 
lengths are too great for economical 
construction in reinforced concrete and 
because the ability to support forms 
from the steel without falsework is an 
aid to construction over the tracks in 
this area. 

In designing the double-deck concrete 
frames from bents 47 to 58, it was found 
necessary to introduce a hinge in each 
column at the top of the lower deck to 
relieve the moments induced in the 





F 


os eS Mead ard 





sid Sb Sate 


ns HRN a bs Nalitoas aSteaIn IOS > 


| 
i 





se ED 


ee ee ere 


sighlabe " a Gi situa seu aierec ed 


SS ME ac APRN ind) PSOE BE 


ssa adalat IO ch Sh aS are 







February 11,1932 — Engineering News-Record 













- 600V.C > @ iba ea 
120 ed ante F : ea 2 Central Parkwé 
s— Oper On a a 
100 sa «Noe 3 enna 
. te 4225 % vc p : = LO 0 ve YF 1100 
: — peaiee CREEK “0 vc Lower deck ee ian vt E if oo 
60 / eS c sd 
Ex. Coal trestle DY _seyaezxrq,_ 77 
VIIDIIOI III 3 TP, alae lila are STOR, LPPOTTAS i) 60 
40 f Dor , rv + , 
149 
20 
°3500 3000 250 
0 2000 1 5 0 
= Profile ‘© 1000 500 
eS 


, Site for 
Western Plaza 


columns by the frame action. This 
hinge consists of a steel lower casting 
with its top surface machined to a con- 
vex spherical segment, and a steel upper 
casting with the lower surface ma- 
chined to a concave spherical segment 
of a slightly larger diameter. A steel 
pin connects the two castings on the 
vertical axis to aid in transmitting the 
horizontal shear. These hinges are en- 
tirely concealed in the column concrete. 

In the steel portion of the structure 
the framing consists of I-beam stringers 
supported by trussed floor beams fram- 


ing into main longitudinal trusses. 
These trusses are framed into the 


columns with connections designed to 
transmit the moments induced by frame 
action into and across the columns. The 
lower-deck main trusses are of the half- 
through type, with the upper portion of 
the truss incased to serve as a parapet; 
the upper-deck main trusses are entirely 
below the deck. On account of the long 
spans the two levels of roadway and 
the limitation of two columns to a bent, 
the steel column sections are extremely 
heavy. Each column is of built-up 
H-section, with plate and angle web and 
I-beam flanges, the complete _ steel 
column having a maximum weight of 
1,285 Ib. per foot, including details. 

Concrete Arches—There are two re- 
inforced-concrete arch spans, one of 
120-ft. clear span and 41-ft. rise over 
Spring Grove Ave. and the other of 
109-ft. clear span and 62-ft. rise over 
Mill Creek. While foundation condi- 
tions were not ideal for arches at these 
locations, careful study indicated that 
arches were the most economical type 
for providing the long spans required at 
these two points. 

The Spring Grove Ave. arch (Fig. 1) 
is a single-deck open-spandrel arch with 
two ribs having a maximum section 6 ft. 
square. The Mill Creek arch (Figs. 5 
and 6) has two decks, is of open- 
spandrel construction and has two ribs 
with a maximum section 7 ft. deep and 
6 ft. wide. It has the central portion 
of the lower deck hung from the arch 
tib, while the rest of this deck and the 
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Fig. 2—Western Hills viaduct, Cincinnati, 


a 3,500-ft. double-deck structure built to means of turnbuckles. The rods are in 
carry trafic over the new railroad cased in concrete, which is caretulls 
-toreninal tracks. treated with membrane waterproofing. 

They extend into the footings fa 

entire length of upper deck are sup- enough to develop their stress in bond, 
ported on spandrel columns. Every and in addition they are in bearing 


effort has been made in the design of 
Loth arches to minimize the restraining 
effect of the deck on the ribs. 

In order to take care of the horizontal 
thrust of the arches, which in the 


against steel channels buried in the foot 


Fig. 4—Cross-sections of viaduct. De 
pressed roadway slab of lower deck pro- 
vides for street-car tracks. 











original design had been provided for uff 20’ a oe 
by batter piles in the case of the Spring _S'__y-Fep of paving = mn 
Grove arch and batter piers for the Miil Yo aS ; “ 
Creek arch, it was decided to construct ao" pire tt x 
a tension tie under each rib in order to - Pl © 





connect the footings, and the proposed 
batter supports were eliminated, as 
noted later. These ties (Fig. 5) con- 
sist of groups of 23-in. steel rods vary- 
ing in length from 16 to 47 ft., which 
have upset ends and are spliced by 


Fig. 3—Portion of Western Hills viaduct 
in which concrete-incased steel frames are 
used because of long span lengths and as 
an aid in erection over the railroad tracks. 
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ings. No attempt was made to place 
initial tension in the rods other than to 
insure that they were in perfect align- 
ment and that all slack was taken out 
of the connections. The arch ribs were 
designed for the stresses induced in 
them by elongation of the tierods. 
Subsoil and Foundations—Geological 
or subsurface conditions at the site 
were such as to require careful study to 
determine the proper types of founda- 
tions. The structure crosses a wide 
valley originally occupied by the Ohio 
River, which was subjected to glacial 
action during the later geologic periods, 
causing the Ohio River to be diverted 
to its present channel. At the present 
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Fig. 5—Arch span over Mill Creek. Note 
double-deck construction. 


time Mill Creek, a small local water- 
way, occupies the west side. The val- 
ley has walls of hard yellow clay and 
shale in horizontal beds, while its floor 
is of yellow and blue clay and various 
deposits of sand ranging from coarse 
gravel to quicksand. These deposits are 
irregular in extent and overlay hard 
shale and limestone at depths varying 
from 55 to 115 ft. below the surface. 

The original plans contemplated soil- 
bearing foundations for bents 1 to 14, 
inclusive, and from bent 57 to and in- 
cluding the west approach. All other 
foundations were to be on cast-in-place 
concrete piles, except that pairs of 
cylindrical piers sunk to rock were 
originally designed for bents 44 to 51, 
inclusive. 

Additional test borings, completed 
about the time work was started, raised 
a doubt as to the practicability of putting 
down caissons for these piers by the 
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open-well method, and a few weeks’ 
work by the contractor indicated that 
their construction by any open method 
was impractical on account of quick- 
sand. After careful consideration of 
several alternative plans it was decided 
to use steel-pipe piles, driven to rock 
and filled with concrete, as a substitute 
for the foundation piers. It was also 
decided to use similar vertical steel-pipe 
piles as a substitute for the proposed 
concrete batter piles at bents 15 and 16 
for the Spring Grove Ave. arch. 
Steel-Pipe Piles — Pipes 20 in. in 
diameter with 4-in. shell were used, in 
sections averaging 22 ft. in length, 
spliced by means of a cast-steel outer 
















ring so as to leave the inner surface 
smooth. Their allowable load of 170 
tons was that specified by the tentative 
New York building code. These piles 
were driven with steam hammers in 
swinging leads suspended from the boom 
of a crawler crane. They are 50 to 95 
{t. in length. 

The material inside the piles was 
blown out with compressed air, water 
also being used when necessary; after 
inspection the pipes were filled with con- 
crete. At bent 15, the eastern founda- 
tion for the Spring Grove Ave. arch, 
considerable difficulty was experienced 
in removing from the interior some of 
the material encountered, consisting of 
thin strata of shale and limestone above 
the elevation at which the piles were to 
have their bearing. It was first at- 
tempted to break this material by drop- 
ping a length of T-rail, the lower end 
of which had been fashioned into a bit, 
but progress by this method was so 
slow that the use of well-drilling 


methods to penetrate the troublesom: 
strata was substituted with success. 

Cast-in-Place Concrete Piles — Th 
type of concrete pile used is formed by 
driving a steel casing, inside of whicl 
is a steel mandrel. When the casin; 
has been driven to the proper depth 
(which does not extend to rock) th 
mandrel is withdrawn and a corrugate:| 
iron shell is placed inside the casing 
and filled with concrete, after which 
the steel casing is withdrawn. In most 
cases the concrete pile has a wooden 
lower section, which is driven inside the 
steel casing after the mandrel is with- 
drawn, but before the corrugated sheil 
is placed. These piles average 24 ft. cf 
wood and 33 ft. of concrete. The joint 
between the wooden and concrete sec- 
tions of the composite piles is kept 
below the water line. For this type of 
pile the maximum load used in the de- 
sign is 30 tons. 

Heaving of Concrete Piles- -From the 
start of operations a close watch was 
kept for possible heaving of piles. This 
trouble soon developed, and a careful 
study was made to determine what 
could be done to offset its effect. It 
was impossible to redrive the piles on 
account of their nature, but it was found 
that by a suitable arrangement of tackle 
a static load of about 40 tons, including 
a large part of the weight of the driv- 
ing rig and a load of pig iron, could he 
applied to each pile. Where heaving 
occurred, each pile was subjected to this 
load, which was almost double the aver- 
age final constant design load. Careful 
records of the behavior of the piles in- 
dicated that the settlement under load 
was almost invariably smaller than the 
original heave. In some cases the piles 
heaved again after being pushed down, 
but this was usually a very small frac- 
tion of the original heave. However, 
where this second heaving amounted to 
more than 4 in., the piles were again 
loaded and pushed down. 

In two of the foundations where 
heaving occurred, excavations were 
made for practically the full depth of 
the piling to determine the cause oi 
heaving and the conditions of the piles. 
These explorations disclosed that the 
soil between the piles had been com- 
pacted to a very dense state, that in 
some cases the pile had separated at the 
joint between the wooden tip and the 
concrete section, and that in other cases 
the concrete section had pulled apart 
for its entire area. The heaving was 
undoubtedly due to the fact that the 
earth was compacted to the limit of com- 
pressibility, and further driving caused 
the soil to heave, moving the piles 
with it. 

Construction Work — The contract 
for the entire structure, excepting the 
west approach, was awarded early in 
November, 1930. The contractor con- 
centrated on excavation, piledriving and 
concreting of foundations during the 
winter. He used a crawler crane 


equipped with a clamshell bucket and 
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had as many as five piledrivers at work 
simultaneously. The concrete for both 
piles and footings was ready-mixed, 
bought from a commercial concrete mix- 
ing company and mixed either at a 
central plant or in transit on trucks 
equipped with mixers. 

The principal difficulty encountered in 
winter concreting of the footings was 
in placing and holding the anchor bolts 
for the structural-steel portion of the 
structure. There were either four or 
six heavy anchor bolts in each founda- 
tion. As each footing was poured mono- 
lithic, the anchor bolts had to be sus- 
pended from a timber frame resting on 
the sides of the excavation. When heat 
was applied to thaw out the foundation 
pits preparatory to concreting, there was 
a tendency for the frame supporting the 
anchor bolts to shift out of line. 

Early in the spring of 1931 work was 
started on the erection of structural steel 
and on the construction of the rein- 
forced-concrete frames. Most of the 
steel was erected by two heavy locomo- 
tive cranes with 80-ft. booms, which 
were extended for certain operations to 
lengths of 90 and 110 ft. These cranes 
operated on a temporary track along 
the center line of the structure. Erection 
by this method began at bent 27 and 
proceeded westward to bent 44. On ac- 
count of main-line railroad tracks and 
a sharp break in the ground line, the 
steel thence to bent 47 could not be 
erected from the ground. Therefore, a 
traveler placed on the upper deck was 
used for this portion of the structure, 
the steel floor system being reinforced 
where necessary to take care of the erec- 
tion loads. The maximum load on this 
traveler was a lift of 50 tons at a 
radius of 75 ft. A total of approximately 
5,300 tons of steel was erected complete 
between March 11 and June 19, incase- 
ment of the steel structure following 
closely upon its erection. All incase- 
ment was of poured concrete. 

Forms for concrete work are fabri- 
cated in a centrally located shop, trans- 
ported to the job by truck and lifted io 
place by a crawler crane. After the forms 
are stripped they are returned to a yard 
near the shop, where they are either 
cleaned and oiled or dismantled and the 
lumber salvaged. 

For supporting the deck of the con- 
crete frames, use is made of timber 
towers built of units 6 ft. square and 8 
ft. high, each unit consisting of four 
&x8-in. posts with 2x8-in. top and bot- 
tom sills, diagonally braced on four sides. 
A tower is made by erecting these units 
one above the other to the proper height, 
the units being spliced and adjacent 


towers being braced together for 
stability. Variations in height are cared 


for by the use above the towers of ad- 
justable shores of the type ordinarily 
used in building construction. The ad- 
vantage of this type of construction is 
in the facility with which it can be 
crected, dismantled and re-used. 

All concrete is delivered ready-mixed, 





is raised to the site of the work by two 
steel towers and two mast hoists and is 
usually chuted direct to the forms, al- 
though in some cases a part of it is de- 
livered in buggies. Construction joints 
are provided in the columns at the bot- 
tom of the cross-girders, and all con- 
crete in each frame above this joint i 
poured as a continuous operation, the 
maximum volume involved in a single 
pour being 1,050 cu.yd. 

The deck slabs, where the grade is 
not prohibitive, are cured by ponding, 
while sidewalks and other exposed sur- 
faces that cannot be cured in this way 
are covered with burlap and kept con- 
tinuously wet, the forms being left in 
place a minimum of seven days to pre- 
vent surface drying. After curing, 1l 
exposed surfaces of columns, beams and 
handrail are finished by rubbing with 
carborundum blocks by hand. 

The method of placing concrete on the 
steel portion of the structure is sub- 
stantially the same as for the reinforced- 
concrete portion, except that in a 
majority of cases the formwork is sus- 
pended from the steel frame. 

Timber centering for the arches is 
conventional in design. At Spring 
Grove Ave. it is carried on mud sills, 
and at Mill Creek (Fig. 6) on timber 
piles. Openings are provided at Spring 
Grove Ave. for traffic and at Mill Creek 
for floodwater. The arch ribs are 
poured in alternate blocks, the key 
blocks (Fig. 5) being poured a mini- 
mum of three days after the main blocks 
are poured. 

West Plaza Development—Early in 
September, 1931, a contract was 
awarded for the construction of the west 
plaza. This work involves a change in 
street grade, amounting to a maximum 
of 6 ft., the relocation of all utility struc- 
tures, temporary detouring of street 
traffic, construction of numerous ap- 
proach walls, and construction of adout 
40,000 sq.ft. of flat-slab deck. The 
contractor worked three shifts in an at- 
tempt to complete this contract before 
extreme cold weather. 

Engineers and Contractors — The 


Fig. 6—Mill Creek arch of 
was poured in wood forms supported by 
an elaborate system of timber falsework. 


109-tt 


span 


Western Hills viaduct was designed 

and is being constructed under the 1: 
rection of the Cincinnati 
minal Co.; H. M. 
neer, George P. Stowitts 
construction, Pusey Jones engineer 

design, E. D. Tyler architect, and A. H 
Sullivan electrical engineer. S. A. Me 
Govren, 


Union Tei 
Waite its chief engi 


engineer ol 


assistant engineer, had direct 
charge of the design, and George H 
Wells, district engineer, had charge of 
the construction in the field. The city 
has been represented by H. F. Shipley, 
engineer of highways. 

The MacDougald Construction Co. i 
the general contractor for the viaduct 
proper, with the MceClintic-Marshail 
Corp. as subcontractor for furnishing 
and erecting the structural steel, and the 
MacArthur Concrete Pile Corp. and 
the Pierce Steel Pile Corp. as subcon 
tractors for the piling. The Folwell 
Engineering Co. has the contract fo 
the west approach. 

It is expected that the structure will 
be open for traffic early in 1932. It 
cost, about $3,500,000, will be shared by 
the city, the Cincinnati Union Terminal 
Co. and the Baltimore & Ohio Railroad. 


British Railways Extending Door- 
to-Door System of Transport 


The door-to-door system of transport 
is being extended rapidly by British 
railways, not only for internal use but 
for cross-Channel traffic as well. The 
most ambitious undertaking so far at- 
tempted, which involves the transport 
of extremely heavy freight loads, is that 
of the London & North Eastern Rail- 
way, which plans to dispatch a number 
of its loaded trucks from Manchester 
to Budapest, a distance of 1,200 miles. 
Freight cars will be of a special variety, 
with capacities varying from 20 to 110 
tons. 
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Canal-Bank Maintenance by Disking 
on Imperial Irrigation District 


Tractor-drawn disk supplants hand-cutting of brush and 
bamboo on 2,600 miles of ditch—Cost cut in half and re- 


sults more effective—Unit completes 25 miles per month 


By M. J. Dowd 
Chief Engineer and General Superintendent 
Jim pe Irrigation District, Imperial, Calif 


THE MAINTENANCE of irrigation ditches 
often becomes a more serious problem than 
that of original design and excavation. 
Removal of silt, maintenance of economic 
cross-section and control of plant growth 
are continuing problems requiring the most 
vigilant attention of those in charge of 
operations. Various localities frequently 
have to contend with an especially stub- 
born phase of the study, but the Imperial 
Irrigation District, with its heavily silt- 
laden water, flat terrain and conditions 
favoring the most rapid plant growth, is 
confronted with ditch-maintenance  prob- 
lems that are notable in severity. In the 
issue of Sept. 25, 1930, p. 501, Mr. Dowd 
described two machines developed by the 
district, which had proved very successful 
in ditch-cleaning ane maintaining opera- 
tions. In the following description he out- 
lines the development of machine opera- 
tions for the removal of plant growth on 
ditch banl —EDITOR. 


ISKING operations for canal-bank 
maintenance have been developed 

on the Imperial Irrigation Dis- 

trict tor its 2,600 miles of canal and 
drains to eliminate hand labor on brush 
control. Annual expenditures for hand- 
cutting brush and bamboo had reached 
$160,000 and were not able to control 
the situation, necessitating a more eco- 
nomic method. Results of using the 
heavy disk indicate a reduction of almost 
one-half the cost of bank maintenance 
and a more effective removal of brush. 
Hand-cutting, which removes brush at 
the ground surface, permits a continuous 
development of the root system, accele 
rated by the conditions of continuous 
moisture. This, in turn, promotes the 
rapid development of regrowth, with an 
increased number of following 
each successive cutting. The develop- 
ment of a mechanical operation to pet 
form this brush-cutting was begun as an 


shoots 


Disking operations clear and compact 
bank, remove growth, break up silt berm 
and retard regrowth by cutting up roots. 





experiment and led to the present use 
of a heavy type of disk with special 
features to meet the unusual working 
conditions found on canal banks. As 





Disking bamboo and brush growth for 
canal-bank maintenance. 





Offset hitch permits disking inside bank 
below water surface. 


built in the district shop, the equipment 
is comparable to stock disks of ordinary 
type but is of heavier materials. 

The disk blades (the only finished 
parts that are purchased) are 22 in. in 
diameter and Ye in. thick, of specially 
treated steel. The frame is built up of 
4xys-in. angle irons with special brac- 
ing to insure rigidity. The frame is 10 
ft. wide and supports a double line of 
disks. The gang bolts are 1} in. square, 
and bearings are of special design to 
meet the working conditions, Particu- 
lar features are the offset hitch, the 
method of opening and closing the gangs 
to the working angle desired, and the 
guard pan placed in front of the disk 
blades. This machine, pulled by a 60-hp. 


tractor, operates on top and on the in- 
side and outside slopes of canal banks, 
carrying the work below the water level 
by means of the offset hitch. 

Use of this equipment has reduced the 
cost of canal-bank maintenance to about 
one-half the hand-labor expenditure, and 
also leaves the bank in a more satisfac- 
tory condition. Disking the inside 
slopes, in addition to removing vegeta- 
tion and chopping up the silt berm, 
leaves a desirable slope on the banks, 
suitable for future dredge operations. 
On the larger canals work of this kind 
can be performed with a disk, which 
would otherwise require the operation of 
a dragline. In addition, cultivation and 
packing of the canal banks in the opera- 
tion of this equipment closes the exist- 
ing gopher holes and reduces leakage 
to a minimum. 

An even more important result of 
using this equipment is the decided ten- 
dency toward thinning out the regrowth 
as compared to the work of hand-cut- 
ting. After operating this equipment 
for a period of eighteen months it has 
been found that the time required for 
regrowth is much longer and a decided 
thinning of the new growth takes place 
after each disking. As much as 65 per 
cent eradication has been shown follow- 
ing the third disking. 

The district has four of these ma- 
chines in operation at the present time, 
and each unit completes the disking of 
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about 25 miles of canal (both banks) 
per month, In general, it may be stated 
that the results obtained so far are very 
encouraging and put the district pro- 
gram of control work and bank mainte- 
nance on the offensive rather than on 
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the defensive, as it was under the hand 
control method. The experimental work 
was carried on under the supervision of 
W. E. Hartzog, assistant general supe 
intendent, assisted by A. L. Graves, 
master mechanic. 





Double Piers for Expansion in 
Rigid-Frame Bridge 


By F. C. Hart 


Resident Engineer, Arkansas Highway 
Department, Harrison, Ark. 


N ORDER to secure maximum water- 

way with minimum deck elevation, a 

rather unique type of reinforced-con- 
crete bridge with rigid-frame slab deck 
was chosen by the Arkansas state high- 
way department for a crossing over 
Crooked Creek at Harrison, Ark., in 
which each 38-ft. span is made to stimu- 
late a flat arch, the slab being 174 in. 
thick at the center. A particular feature 
of the design is the use of double elastic 
piers and elastic abutments to take care 
of temperature changes. 


ness and designed as beams to span the 
crevice. 

To compensate for temperature, the 
bridge is divided into four units, con 
sisting of two spans, three spans, three 
and two spans, respectively. The breast 
wall of the abutment is made independ 
ent of the wingwalls but is integral with 
the slab. While a construction joint is 
placed at the springing line of each 
span, the reinforcing steel continues into 
the slab in such a way that contraction 
and expansion of the slab will be taken 
care of by movement in the breastwall. 
The same arrangement of reinforcing 
steel occurs at the piers which, at the 





Rigid-frame bridge at Harrison, Ark., in 
which double piers and articulated abut- 
ments provide for temperature changes. 


The bridge consists of ten spans and 
has an over-all length of 401 ft. The 
roadway is 30 ft. wide, and the total 
width of the bridge is 424 ft. No 
girders are used, the deck slab being 
self-supporting. The bridge was de- 
signed for no settlement of the footing, 
and this caused a difficult problem of 
construction because rock was not found 
as anticipated. On the contrary, at an 
average depth of 15 ft. below streambed 
an underground stream of water was 
found running at right angles to the 
creek. This stream was in a very deep 
crevice in the limestone rock and was 
encountered at every footing. It was 
impractical to exc-vate to the bottom of 
the crevice, so excavation was carried 
to a depth at which the ‘crevice nar- 
rowed from 3 ft. at one of the piers to 
15 ft. at one of the abutments. The 
footings were then increased in thick- 





end of each two or three-span unit, 


double-elastic structures These doubl 


piers consist of two independent se 


tions | ft. apart at the bottom and 1 
apart at the top, set on a single tooting 
The outer the double 
plumb, inner lines batt 
that section is 18 in. thick at the 
top and 12 in. thick at the bottom. Fro 
the top of the pier to the deck the se 
tions are separated by 1-in. bituminon 
telt. The opening between: these section 
is closed at the ends of the pier by 


lines of 
and the 
each 


piet 


semicircle of reinforced concrete of 18 
in. radius separated into quadrants by 
vertical piece of bituminous felt 1 in 
thick. This maintains the two section 
independent of one another and at tl 
same time gives the 
single pier. 

In building these double piers one ot 
the sections was formed and poured, the 
forms removed and a collapsible form 
for the inside of the second section set 
up against the first. This form was run 
up to within 5 ft. of the top, where, the 
space between the two sections becom 
ing too narrow, wedge-shaped strips ot 
seasoned oak were inserted. Reinforcing 
steel’ was then placed and the outsid 
form set up, the whole being held t 
gether during concreting by bolts 
through the entire pier. The semicircl 
at the ends of the double piers were then 
poured, and. the deck constructed. 

Plans for the bridge were prepare 
in the office of the Arkansas highway 
commission, of which N. B. 
bridge engineer. 


appearance ot 


run 


The contract w: 
to the Interstate Construction Co., 
Smith, Ark., Streat Boyd, superin 
tendent of construction. 


resident 


department 


writer was 
highway 


Double piers were battered on inner sur- 
faces, as shown at the left, and were fin- 
ished off at the end with semicircles 


divided into quadrants as shown below 


Garver 1s 


The work was 
completed in 133 working day Phe 
engineer for the 
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Jacketed Creosoted Piles 
Repel Marine Borers 


Long trestle of untreated wood across Perdido Bay was attacked 
by Bankia and Sphaeroma borers in succession due to change in 
water conditions, and became unsafe soon after sale to public 


By Winston E. Wheat 


County Engineer, Escambia County, 
Pensacola, Fla. 


ROTECTING wood structures in 
sea water against attack by the 


various forms of marine borers is 
very important. Correct design is de- 
pendent upon determining which of the 
various forms of borers is present in 
the water and just how they work un- 
der the conditions existent. 

Usually the Teredo navalis is the only 
marine borer given consideration. <A 
striking illustration of the fact that the 
Feredo is not the only “bug” to be 
feared and that he and his fellows do 
not always work in a certain way is 
found in the failure of the substructure 
of an old wooden highway trestle 
known as Lillian Bridge, over Perdido 
Bay, on the Florida-Alabama boundary 
12 miles west of Pensacola. What was 
found there will be described in this 
article in the hope that it may help 
those confronted with problems of pro- 
tecting structures exposed in sea water. 

The borers most feared in salt water 
are, usually, the Teredo navalis, Bankia 
gouldi, Spheroma and Limnoria. 
Damage by the first two is prevented by 
impregnating the 
preservatives, 


with certain 
creosote oil. 
against Teredo 
unless one of the other 
present to open the way 
through the outer fibers impregnated 
with the oil. Where the Spheroma or 
Limnoria are present 


creosoted 


wood 
such as 
Creosote is effective 
and Bankia 
borers 1s 


some designers 
piling in cast-iron, 
concrete or vitrified clay pipe for pro- 
tection, placing the pipe along that por- 
tion of the pile that experience has 
shown likely to be attacked. 


Incase 


The more or less experienced man 
will generally state that the most active 
attack of marine borers is found at or 
near the tide level. But if the designer 
depends on these bugs “running true to 
form” he may regret his confidence. 

Lillian Bridge was an untreated wood 
pile trestle about 4,800 ft. long, built 
as a highway toll bridge over Perdido 
Bay in 1916. The bay averages 8 to 
12 ft. deep, with mud bottom. In 1926 
by well-directed publicity, interested 
parties managed to arouse the citizens 
of Pensacola, of Escambia County, Fla., 
and of South Baldwin County, Ala., to 
demand that the bridge be purchased 
and operated by the two counties jointly 


as a toll-free bridge. As a result it was 
purchased, although against engineer- 
ing advice at the time, and was oper- 
ated continuously by the two counties 
until, on Dec. 17, 1929, it was closed 
to traffic after four crashes in one year 
(fortunately none fatal) demonstrated 
the danger to human life involved in 
continued use of the structure. 


Tos SC, ome Mthen 
, Where pute broke 
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At the time the bridge was taken 
over by the counties the principal de- 
fects evident were above tide. Piling 
had rotted above water level, and this 
was cared for by cutting off at low 
water, putting on: a false “cap’’*and 
erecting well X-braced columns above. 
This, with constant -replacement of 
rotted caps, stringers and flooring, kept 
the bridge in operation. Piles cut off 
at low water showed practically no 
harm done by. marine borers, which 
was accounted for by the theory that 
frequent floods of fresh water from the 
Perdido River and other streams kept 
the salinity of the bay water during the 
greater part of the time below that 
favorable to these borers. It was gen- 
erally assumed that the piles were in 
good condition from water level down. 
However, in January, 1929, a loaded 
bus caused one pile bent to fall out, and 
investigation showed that the old piles 
which had been sawed off at tide level 
and used as foundation for the columns 
above had broken off at the mud line, 
10 ft. below tide level. With the help 





of Lieut. Commander William Angas. 
public-works officer at the U. S. Naval 
Air Station, Pensacola, the writer made 
an examination of other piles in the 
structure, and found that while the, 
were in practically perfect condition at 
tide level they were badly eaten away 
below water. After another crash oc 
curred, again demonstrating the danger 
of longer ignoring the condition, the 
bridge was closed for several weeks and 
two new piles placed in each bent. The 
structure was reopened to traffic, but 
plans for a new bridge were started. 
The design fell to the lot of the writer 
as engineer for Escambia County, when 
the commissioners of the two counties 
agreed to have the Florida county 
finance the structure as a county-owned 
toll bridge. 

A traffic survey indicated that the in- 
vestment should be limited to about 
$200,000. Borings showed that under 
the 10 or 12 ft. of water lay a stratum 
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Sections of old bridge piling taken from 

mud line (left) and waterline (right) 

showing how marine borers concentrated 
their activities at mud line. 


ft. in thickness, below which lay a for- 
mation consisting of various strata of 
sand and mud; so it was evident that 
long piles would be required. A study 
soon indicated that the cost of concrete 
piles would be prohibitive. The in- 
vestigation of the causes responsible for 
the failure of the old bridge having 
revealed the presence of a species of 
marine borer not stopped by creosote, 
it was finally decided to use a heavily 
creosoted timber pile and to incase this 
in a jacket of concrete from a point 3 
ft. below mud line to 2 ft. above tide 
level. This substructure, with a rein- 
forced-concrete slab deck, has recently, 
been completed, the contract price run- 
ning about $40 per linear foot of 
bridge, complete. 

Careful examination of the old bridge 
showed the “pallets,” hair-like antennze 
of the borer, protruding from holes in 


of extremely soft mud, as much as 22 
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the surface of the piles in the water. 
But real light was shed on the trouble 
when one of the old piles was re- 
covered after the second collapse. As 
before, this failure was at the mud line, 
10 ft. below tide level. Of the 12-in. 
pile there remained not over 2 in. of 
good wood at the point of failure, the 
rest of the cross-section being literally 
honey-combed ; 3 ft. above the mud line 
there was not much damage. The pile 
showed evidence of having been at- 
tacked not only by a worm of the mol- 
luscan veriety but also by a bug of the 
crustace. The first named was identi- 
fied as the Bankia gouldi, the second as 
Spheroma destructor. The printed re- 
port of the committee of the National 
Research Council on investigation of 
marine borers by Atwood and Kent 
(1928) proved of great value in our 
study. One of the piles from the old 
bridge was sent to Prof. William F. 
Clapp, of Boston, a member of the com- 
mittee mentioned, and he wrote a most 
interesting letter (Jan. 3, 1930), the 
essential parts of which are: 


A large portion of the damage has been 
caused by Bankia gouldi, during the late 
spring or summer or early fall of 1928. 
These Bankia were later killed by fresh 
water and the animal matter was devoured 
by carnivorous worms. The Spheroma 
then entered the wood and continued the 
destruction. A. slight attack by Bankia 
gouldi also came during this year, probably 
late in the summer. 

That the attack was comparatively recent 
is shown by the fact that nearly all of the 
large Bankia tubes contain the shells of 
that species in good condition. They dis- 
integrate and disappear quite quickly. This 
heavy attack lasted for several months, 
for the tubes are large and the growth 
was rapid and healthy. A large part of 
the attack took place last year. If it had 
been during 1927 the remains of the shells 
would have been in much worse condition. 
If it had happened in 1929 more tubes 
would contain remains of the animal mat- 
ter and pallets, for the worms could not 
have cleaned the tubes out in so short a 
time. The pallets are nearly all gone or 
are pushed up into the middle of the tube, 
characteristic of the work of the scavenger 
worms. The few Bankia which entered 
the wood during 1929 did not thrive. They 
were all small but still alive when the 
wood was removed from the water. That 
the conditions were unfavorable is shown 
by the large number of Modiola and Litho- 
phaga (harmless brackish water bivalves) 
which had taken possession of many of the 
emptied Bankia tubes. Spheroma are 
more apt to be plentiful where this species 
of Modiola lives than Bankia or Teredo 
are. There were still many specimens of 
Spheroma in the wood, but 80 or 90 per 
cent of the damage was caused by Bankia 
gouldi. 

In reply to the question in your last 
letter: Sph@roma does attack creosoted 
wood more readily than either Bankia or 
Teredo or the other destructive crustacean, 
Limnoria, exposing the unprotected wood 
to the latter attack of the shipworms. 
On the other hand, the two do not liv: 
together. Brackish to almost fresh water, 
which supports Spheroma, is fatal to the 
shipworm, and a salinity which is favor- 
able to shipworm activity will not support 
Spheroma. 





Piling on new bridge was 
concrete shell from above water line to 


incased in 


below line of probable scour. Ropes 
shown are supporting metal form until 
concrete has set. 


To be sure that the incasement of the 
new bridge piles was being carried suf- 
ficiently deep for protection, one of the 
piles from the old bridge was pulled up. 
It was found that while the pile was 
completely riddled at the mud line, the 
wood was in perfect condition below 
that point. And, as before, very little 
damage had been done at tide level. 

Four different forms of life were 
found in this pile, and specimens were 
sent with samples of water to Prof. 
Clapp, who responded (March 18, 
1931) as follows: 


I have examined the water samples and 
find that the salinity of the surface sample 
is 1.007 and of the bottom sample 1.0158. 
The latter salinity is sufficiently high for 
Bankia gouldi to thrive in if other condi- 
tions (food supply, temperature, etc.) are 
favorable. This species can exist in salin- 
ity as low as 1.007, as I proved by finding 
large specimens in wood from a bridge in 
South Carolina where the water for a long 
period of time had a constant salinity of 
from 1.006 to 1.008. 

The specimens sent to me are as fol- 
lows: The shipworms are B. gouldi, fine, 
healthy specimens. The destructive crus- 
tacea are twe specimens of Spheroma 
destructor. Creosoted piling is not immune 
from attack by this organism. I have 
sections of many heavily treated timbers 
entirely destroyed by S. destructor. 

The shrimp-like crustacea are Amphi- 
pods. They are so delicate that they have 
gone to pieces, but from the fragments I 
am convinced that they are not the destruc- 
tive Chelura. The other worms are 
scavengers, Pterochates, which clear out 
the burrows of dead teredos but do no 
damage themselves. 

The method you are using to protect 
your piling will make attack by any of the 
above organisms impossible, as long as no 
large breaks occur in your cement casing. 
When that happens (it will have to be 
more than a narrow crack) Spheroma 
may get busy and in time open up un- 
treated wood to the attack of Bankia. 


Various theories have been advanced 
to explain the activity of the borers 
being concentrated at mud line on this 
bridge. In the view of the writer the 
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condition of the water is most favorable 
at that point. Thus while the salinity 
of the upper strata of water in Perdido 
Bay is frequently lowered by being 
flooded with fresh water from the Per- 
dido and Styx rivers, and a very re- 
stricted opening into the Gult of Mex- 
ico makes the restoration of full salinity 
by tidal flow a slow process, the water 
at mud line is kept fairly salty by con 
tact with the deep underlying mud 
which is impregnated with salt. Lillian 
Bridge is subjected alternately to brack 
ish and salt water. As suggested in 
Prof. Clapp’s first report, there were 
some seasons in the life of the old 
bridge when one type of borer thrived, 
and other years when another variety 
did its work. In the writer’s opinion, 
should the weather conditions have kept 
the salinity and other elements fairly 
constant for very long at a time the 
damage would have been several times 
greater. In near-by Pensacola Bas 
another dangerous salt water borer, the 
Limnoria, has been reported by some 
observers. Should a long drought re 
sult in high salinity in Perdido Bay 
for a considerable time, it seems prob 
able that Limnoria would get to work 
there, too. Like Sph@roma destructor, 
the Limnoria is known for his immun 
ity to creosote. 

Incasement of timber piling in con- 
crete or in vitrified clay or 
pipe filled with sand or 
been successful in a great number of 
installations. With the clay pipe, care 
to protect it from breakage is very es- 
sential; boats, drift or excessive vibra- 
tion endanger it. With any type, care 
must be taken to carry the incasement 
below probable depth of scour. A num- 
ber of different methods of incasement 
are reviewed in a most constructive 
way in the report of the committee on 
marine borers (Atwood and Kent) re- 
ferred to above. Anyone interested in 
the subject would do well to secure and 
read that report. 

The method of incasing the piling on 
new Lillian Bridge, arrived at after 
considerable experimenting, assures a 
shell of concrete not less than 4 in. in 
thickness, reinforced with galvanized 
steel mesh and poured in a sectional 
form of sheet metal, painted inside and 
outside with tar. This form was made 
up in short sections, the lower one 
being of special design to prevent the 
concrete falling out. The form was 
lowered as the concrete was placed, ad- 
ditional sections being put on and filled 
until the desired length of incasement 
was secured. Not less than 3 ft. below 
mud line on each pile was required on 
this structure. The method used is also 
well adapted to salvaging existing pile 
structures that have been attacked by 
marine borers. 

Royce Kershaw, Inc., Mobile, Ala., 
was contractor for the Lillian Bridge 
and F. L. Jennings was resident engi- 
neer in charge of construction. 
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By Calvin V. Davis 
Chief Designer, Ambursen Dam Co., 
New York, N. Y 


HE SAFETY FACTORS in a 
gravity dam may be materially im- 


proved by the inclusion of large 
cellular spaces and the redistribution of 
the material that otherwise would have 
filled those spaces. If, for example, the 
material from these cellular spaces is 
so distributed as to give an inclined up- 
stream face that introduces the stabiliz- 
ing effect of a large vertical water load, 
the safety factors in the redesigned 
structure will be nearly double those 
obtained with the conventional gravity 
design and will be comparable with 
safety factors used for other important 
engineering structures. Costs, on the 
other hand, in such a design are in- 
creased by an increase in the amount 
of formwork. Indeterminate factors such 
as the extent of uplift are little affected 
by this change. However, continuing 
the redistribution of the material to the 
point where the structure becomes a 
series of massive buttresses connected 
by arches or slabs makes it possible to 
reduce the amount of material without 
loss of strength and with certain im- 
provement in safety factors, such as the 
reduction of uplift. Carrying the re- 
duction and redistribution of material 
still further brings us to the familiar 
slab-and-thin-buttress type of dam, a 
much less expensive dam than a gravity 
dam, and, within certain limits, less 
costly than the massive-buttress ty) 2, 
yet one in which fewer indeterminate 
factors are found than are found in 
the gravity dam. Analysis of these gen- 
eral types will show that each has fea- 
tures to commend it for meeting special 
requirements as to location, foundation 
conditions or cost. 


Comparison of types 


These statements may be illustrated 
by a comparison of the structural and 
economic characteristics of a conven- 
tional gravity-type dam (Fig. 1) and 
the modified dam, which will hereafter 
be termed the massive-buttress-type 
dam (Fig. 2). These designs, each of 
which is for dam of a height set arbi- 
trarily at 150 ft. for comparative pur- 
poses, were prepared with a view to 
obtaining structures of equal costs. 

The gravity dam selected for com- 
parative purposes (Fig. 1) is a typical 
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Stability of Dams Increased 
by More Economical Use of Materials 


Progressive changes from solid gravity dam 
to buttress type show increasing stability 
with a decrease of indeterminate factors 


conservative design of this type. The 
ratio of base width to height of 0.8, a 
value now in common use, gives an ap- 
proximately tri-angular foundation- 
pressure diagram. Uplift pressure is 
assumed to vary uniformly from 75 per 
cent of the full static head at the heel 
to zero at the toe. The sliding factor 
of 0.75 at maximum height would be 
satisfactory for a sound rock foun- 
dation. 

The coring out of masonry in the 
gravity dam, as illustrated by Fig. 2, 
creates in effect a series of massive 
buttresses between which are relatively 
wide cellular spaces. These open spaces 
effectively drain all parts of the struc- 
tures and practically eliminate uplift 
pressures under the massive buttresses. 
Lateral drains through the buttresses 
will provide outlet for any small amount 
of seepage that might come through 
the joints. 

The spaces between the buttresses of 
the design shown in Fig. 2 are spanned 
upstream by thick circular arch barrels 
that are designed for a maximum com- 
pressive stress of 300 Ib. per sq.in. An 
alternate type of water-bearing member 
that may be used in conne¢tion with the 
cellular-gravity-type dam also is shown. 

In preparing the structural analysis 
for the massive-buttress dam shown in 
Fig. 2 it was considered that the arches 
and the buttresses would act together 
under load as a single monolithic struc- 
ture, and that the arches would take 
normal pressures on horizontal planes 
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Fig. 1—The_ conventional 
type of gravity dam is low 
in safety factors. 
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as well as the stresses induced by 
normal water loading on their upstream 
faces. For comparative purposes the 
downstream slope of the buttresses was 
kept the same as that of the gravity 
dam. The upstream slope was flattene:| 
an amount sufficient to give approxi- 
mately uniform foundation pressures 
not greater than the maximum of the 
gravity design. 

On the basis of equal costs of the de- 
signs illustrated by Figs. 1 and 2, the 
volume of the massive-buttress type 
dam at the assumed height of 150 ft. 
is about 15 per cent less than that of 
the gravity dam. This difference was 
purposely maintained in making the de- 
sign studies to offset the increased cost 
of the more difficult arch construction 
required for the massive-buttress design. 

The structural safety of the massive- 
buttress-type dam is, of course, depend- 
ent on the structural safety of its com- 
ponent parts, the water-bearing member 
and the buttress. Both of these must 
be considered if the factors of safety 
are to be compared with those of the 
gravity type dam. 


Combined arch and brace overcomes 


objectionable features 


The circular-arch barrel (Fig. 2) has 
a high degree of structural safety owing 
to its thickness, its large central angle 
(160 deg.), which minimizes lateral 
thrust, and its low unit stresses, which 
are entirely in compression. The use 
of this type of deck, however, might be 
objectionable in a district subject to 
earthquake shocks or where the founda- 
tion conditions were such that the use 
of heavy lateral bracing would be 
advisable. 

In order to provide a type of water- 
bearing member suitable for construc- 
tion in any location, an alternate de- 
sign is shown (Fig. 2), which offers a 
high degree of safety under earthquake 
conditions, or where there is danger of 
severe lateral loads being imposed on 
the buttresses. 

The water-bearing member consists 
of two arched members directly in con- 
tact along a painted asphalt joint be- 
tween the intradosal surface of the up- 
stream arch and the extradosal surface 
of the downstream arch. The water- 
bearing face of the upstream arch is 
kept in the plane of the upstream but- 
tress faces, giving in effect a structural 
member that is capable of acting either 
as a brace or an arch. If lateral forces 
such as might occur during an earth- 
quake are imposed on the buttresses, 
the water-bearing member will be cap- 
able of acting as a brace between the 
buttresses. Under normal conditions 
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it will take part of the loading in arch 
action. 

A very conservative design would be 
obtained if the upstream and down- 
stream arches were each proportioned 
to take the entire water load but the 
upstream members were depended upon 
for bracing effect only. An additional 
advantage of this arrangement would 
be the protection it would afford to the 
downstream arch from any possible dis- 
integrating effect of contact with the 
water in the reservoir. 

The type of water-bearing member 
used in connection with the massive- 
buttress dam is, however, incidental to 
the main principle involved, which is to 
increase the structural safety of dams 
through the use of massive buttresses 
rather than a single monolith, such 
as is obtained in the ordinary gravity 
design. 

The increased safety of this massive- 
buttress design over that of the standard 
gravity design may best be shown by a 
comparison of the structural character- 
istics and safety factors of the two dams 
of 150-ft. height. This comparison 
(Table I) shows conclusively that the 
material in a gravity dam is used to 
the least advantages from the viewpoint 
of obtaining structural safety. On the 


TABLE I-—-COMPARISON OF STRUCTURAL 
CHARACTERISTICS AND SAFETY FACTO™S 
FOR HEI iHT OF 150 FT. 


~Massive- 
Standard Gravity Buttress 
Charac ‘teristic Type Type 
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pressure diagram. .| 
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uniform 
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other hand, the scientific distribution 


of a smaller amount of material in the 
massive-buttress dam gives factors of 
safety against sliding and overturning, 


which are respectively 1.52 and 2.27 
times greater than those of the gravity 
design. The value of the maximum 


pressure for both designs is so low that 
no problem of concrete strength is in- 
volved. The lowest factor of safety 
in compression, about 8, is obtained 
in the arch. 


Advantages of wider buttress spacing 


Further economic advantages inci- 
dental to mass concrete construction, 
without sacrifice of the high safety fac- 
tors that characterize the buttress dam, 
may be obtained in an improved design 
having a relatively wide buttress spac- 
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ing and thick masonry sections. Com 
parative estimates show that between 
certain limits the cost of this improved 
structure will not be greater than the 
cost of the conventional buttress dam 
having relatively close buttress spacing 
and thin masonry sections. To demon- 
strate this, four dams of equal height 
were analyzed for comparative pur- 
poses. These consisted of a standard 
gravity design, two modifications of the 
massive-buttress design previously con- 
sidered, and a thin-buttress design such 
as that of the Stony Gorge dam recently 
constructed by the Bureau of Reclama- 
tion or that of the Powder River dam 
now being built by the bureau (E.N.-R., 
Oct. 15, 1931, p. 634). 

It is important to note that the prin- 
ciples developed in this paper are not 
limited to the heights to which these 
comparative designs were carried, as 
the writer has found that they apply 
with even greater force to buttress 
dams with heights ranging up to 500 ft. 
or more. 

The first of the modified massive- 
buttress type dams (Fig. 3) has both the 
upstream and downstream faces sloped 
six horizontally to ten vertically. These 
proportions were selected because they 
gave an almost ideal stress distribution 
—that is, approximately uniform foun- 
dation pressures and a uniform distri- 
bution of first principal or maximum 
inclined stress. Of particular impor- 
tance is the uniform foundation-pres- 
sure distribution, which increases the 
safety of the structure through mini- 
mizing unequal settlement if poor foun- 
dations are encountered. The relation 
of the stress functions for two typical 
governing points, A and B, are shown 
by the Mohr’s circle plotted for these 
points. 
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Fig. 2—Massive-buttress dam with 
crete quantities equal to gravity 
similar height. 
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The water-bearing member, or 
for the massive-buttress-type dam 
be of any of the conventional type 
The most common of these are the arch, 
the Ambursen flat-slab and haunch type, 
or the round-head buttress type recently 
originated by Fred A. Noetzli, of Los 
Angeles. The Ambursen deck 
lected for the design used as a 
of this discussion, although there is 
little to choose between this type and 
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the alternate round-head design. 
A modified flat-slab design having 


similar to 
design is 


structural characteristics 
those of the braced-arch 


shown by Fig. 3. Both flat-slab de- 
signs have high earthquake-resisting 
properties, as each design combines 


flexibility with great structural strength 
for the dam as a whole. The combina- 
tion of two slabs in contact makes pos- 
sible a better distribution of loading on 
the bearing surfaces of the buttress and 
gives a large reserve of resistance to 
lateral thrust such as might be imposed 
during earthquake conditions. The 
cost of either the flat slab or the round 
head type would be about the same at a 
height of 150 ft. 

The buttress thicknesses of the sec- 
ond of the modified massive-buttress 
dam studied are 2 ft. less at the crest 
and 3 ft. less at the foundation than 
those shown in Fig. 3. These decreased 
thicknesses had little effect on the safety 
factors of the structure other than 
slightly to increase the first principal 
stress in compression and the vertical 
normal pressures. The values of both 
of these stress functions are exceedingly 
low, and the safety factors for 
are much higher than those for 
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Fig. 3—Modified massive-buttress dam. 
This design has advantages over that 


structing a gravity dam as to what 
shown in Fig. 2. 


stresses are induced by the setting tem- 
peratures of the concrete and as to 
whether cracks, such as were revealed 
by the St. Francis failure, have formed 
within the structure. 

The Reclamation Bureau design 
(Fig. 4.), which is a typical Ambursen 
dam, was constructed to a maximum 
; , height of about 140 ft. For compara- 
wide, was kept the same for both de- tive purposes, however, this design was 
signs. Also, the upstream portion of extended to a height of 150 ft., using 
the buttress adjacent to and in contact the same safetv factors as were found 
with the slab was made somewhat - 
thicker than the downstream portion of 
the buttress. The writer has found ae 
that this type of water-bearing mem- A 
ber—that is, a slab with a compara- 
tively short span supported between two 
flared, massive-buttress sections—offers 
possibilities for obtaining an unusually 
economical design. The wide buttress 
spacing allowed by this arrangement 
hoth decreases form cost and permits 
the use of thick buttress sections. This, 
in turn, decreases the cost of placing 
concrete and also, in the writer's opin- 
ion, permits the elimination of buttress 


sliding and overturning, which are ap- 
proximately the same for both designs. 

in preparing the latter design the 
deck spans were kept the same as those 
used in the former. In order to retain 
the same bending span the bearing sur- 
face of the haunch under the slab, 5 ft. 
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steel. 
As the conjugate stresses for both 
buttress designs have relatively high 


values in compression, no inclined but- 
tress steel is required. The writer sub- 
mits that horizontal temperature steel 
in buttresses of these proportions would 
not be required if proper construction 
methods and a correct layout of but- 
tress joints were used. The same care 
in construction and the laying out of 
joints is, of course, required in the 
building of a gravity dam. In this re- 
spect the buttress type of dam has two 
great advantages; first, the setting tem- 
perature of the concrete is lowered by 
the greater surface of the structure in 
contact with the atmosphere; and sec- 
ond, both the efficiency and functioning 
of the joints may be determined by in- 
spection after the dam is constructed. 
It is purely a matter of guess in con- 
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at a height of 120 ft., the maximu 
height of design shown by the officia! 
plans. Both horizontal steel and later (| 
bracing are desirable for a structu 
of these proportions. This design wa 
without question the most advanced oi 
its type at the time the dam was con- 
structed. The stresses are low, and th 
safety factors have satisfactory values 


Comparison of structural 
characteristics 


Table II clearly shows the contrast 
between the low safety factors of the 
gravity dam, which depends for sta- 
bility on the weight of masonry alone. 
and the high safety factors of the but- 
tress dam, which utilizes the stabilizing 
effect of a large vertical water load on 
an inclined upstream face. 


Comparison of economic 
characteristics 


Comparative concrete-quantity curves 
(Fig. 5) indicate the relative volumes 
of the four designs. The volume of con- 
crete in the Reclamation Bureau design is 
only 37 per cent of that in the gravity 
dam for a height of 150 ft. The modi- 
fied massive-buttress designs are inter- 
mediate in volume to the thin-buttress 
and the gravity designs. 

Volume of concrete per linear foot of 
dam is not a true index of relative 
cost, however, as the cost of forms and 


Fig. 4—Thin-buttress dam of Stony Gorge 
type. It is typical of current practice 
in buttress-dam design. 


oo 


130 tb. sq.in. 


normal pressures 
~Line through points 
of application of 
resu/tants. 
~~ S.Overturning*3. 66 


176 tb. sq.in. 
wtS ae =\ 










a 
Ehqrertion Looking 





Upstream 
Vertical found- forizontel ~~ 
’ ation pressures shearing stress 
50/b sq.in. 4— 


-195 tb. sq.in. 


‘First principal 
' stresses at 
foundation | 


ee i 





“First principal 
stress. 207 lb.sq./7. 


oaks 


Direction of first 
principal stress. Mohr’s Circle-Point “B” 


= 
Horizontal shear“ / | 
105 1b.sq.in.=-~—£_, / \Second KG 
o* principal , 


/ / stress —- 
o 145 1b.sq.in. 


First Fine) eo 
Ne a; ths $q.in. 
< i ; 


Mohr’s Circle-Point “A” 







































We ea ete eae 





Height of Dam (Fe) 


_» mn © @0 ws A o& Oe 


at ee eel ee 


February 11,1932 — Engineering News-Record 


Height of Da 


nN 
°o 


° O20 40 60 G0 


100 120 140 160 180 200 220 240 260 280 300 320 340 360 


Concrete (Cu. Yd. per Lin. Ft. Dam) 


Fig. 5—Comparative amounts of concrete 
in four types of dams. 


steel per linear foot of dam has an im- 
portant influence on the cost of the 
structure as a whole, even though 
partly offset by the reduced amount of 
excavation required. Fig. 6 shows the 
comparative-cost curves, which take 
into account both the elements of forms 
and steel. In arriving at the value for 
these curves, the cost for all was ex- 
pressed in terms of a common unit C, 
which represents the cost per cubic 
yard of concrete for the gravity and the 
massive-buttress designs. In determin- 
ing the cost units the following mixes 
were assumed on the basis that the 
average cost per cubic yard of concrete 
in the Reclamation Bureau design is 
LU5¢: 

Deck slab of Reclamation Bureau design. . . . 
Buttresses of Reclamation Bureau design . 


All concrete in both massive buttress and 
gravity designs 


The following units were assumed 
for the cost of steel and forms: 
0.50C = cost per 100 Ib. of steel for all buttress designs 


2.00C = cost per 100 sq.ft. of forms for gravity dam 
and massive-buttress clesigns. 


2.50C = cost per 100 sq.ft. of forms for Reclamation 
Bureau design. 


These units are consistent with pres- 
ent construction costs. All elements of 
cost for each height may be expressed 
in terms of a variable factor K, which 
when multiplied by C will give the total 
cost per linear foot of dam. In Fig. 6 
these values of A are plotted against 
height for each type of dam. 

Fig. 6 illustrates two rather interest- 
ing points: (1) that the cost of the 
modified massive-buttress (design No. 
2) is no greater than that of the Stony 
Gorge design at a height of 150 ft., 
even though for this height the massive- 
buttress design has a_ substantially 
larger volume of concrete; and (2) the 
tendency of increased steel and form 
areas to equalize the cost of construc- 
tion. It will be noted how much closer 
the comparative-cost curves are than 
the comparative-concrete curves. Table 
I1{ shows the cost for each design. for 
a maximum height of 150 ft., expressed 
as a percentage of the cost of the 
gravity dam. 

The comparison of the structural 
characteristics (Table II) and the cost 


: Factor of 


Height of Dam 


°9 FL 49 60 80 100 120 


curves (Fig. 6) for the several designs 
discussed in this paper clearly and 
forcibly point to three conclusions: (1) 
that the gravity dam offers the lowest 
safety factors for both the highest cost 
and for the largest volume of material; 
(2) that the thin-buttress dam offers 
the highest safety factors for both the 


TABLE II-—- COMPARISON OF STRUCTURAL 
CHARACTERISTICS AT FOUNDATION LINE 
FOR HEIGHT OF 150 FT 
Type of Dam 
Mas- Mas- 
sive- sive- 
but- but- 
tress tress 
design | design 


No. | No. 2 
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Character- |Gravity 
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TABLE III 
EXPRESSED 


COST OF DAM, 150 FT 
AS PERCENTAGE OF 
GRAVITY DAM 


HIGH 
Cost OF 


Per Cent of Cost 

f Gravity Dam 
Gravity 100 
Massive-buttress desien No. 1 75 
Massive-buttress design No. 2 68 
Reclamation 


/ 


08.7 


the minimum vol 


ume of material; and (3) that there is 
an intermediate massive-buttress type 
that retains both the economy and the 
safety factors of the thin-buttress dam 
and the advantages incidental to the use 
of economical mass concrete. 
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Fig. 6—Comparative costs of four types 
of dams. 


The first conclusion is in line with 
the fact that many engineers have long 
recognized that the gravity dam, as 
designed and constructed under 
practices, has lower safety factors thai 
are tolerated in any other class of em 
gineering structures. Many 
insist that the safety factors indicated 
by the present methods of designing 
gravity dams are only apparent and that 
the real margin of safety is even lowe: 
than design computations now indicate 
These opinions have been in part sub- 
stantiated by recent mathematical in 
vestigations carried out by several 
gineers in this country and abroad. 
research has illustrated that 


present 


engineers 


This 
tensien 
may exist in a gravity section that ap 


peared to be entirely in 
when analyzed by the law of the trape 
zoid. In the writer’s opinion, these in- 
vestigations will have a_ far-reaching 
effect on concrete-dam design. A po 
sible effect of this research is that even 
greater base widths than are now used 
under present practices may be required 
for gravity dams. The result of 
trend may be that the use of 
dams will be economically 
for many hydraulic projects if the 
steadily increasing demand for higher 
safety factors is to be met. 
Furthermore, the present 
practice of using a greater 
construction joints in a 
to minimize the 
stresses is an 


compression 


this 
gravity 
unfeasible 


general 
number of 
gravity dam 

uncertain internal 
important factor in 
gravity-dam design, which both in- 
creases the construction and 
complicates design procedure. An out- 


cost ot 
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standing example of this accepted prac- 
tice is the design for the Hoover Dam. 

The second and third conclusions 
suggest the obvious solution of the 
problem of obtaining both increased 
safety and economy of construction 
through the elimination of the surpluses 
of useless material of the conventional 
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gravity dam by coring out of the mas- 
sive section. This procedure logically 
causes the gravity section to evolve to 
the buttress-type dam, with the gratify- 
ing result that the improved designs thus 
obtained have safety factors that are 
comparable with safety factors used for 
other important engineering structures. 





New Form of Dam Proposed 
for Narrow Rock Canyons 


Thrust-buttress type, developed for a Mexican site requiring 
a high dam, is proof against overtuning, sliding and uplift 
effects and is 40 to 60 per cent smaller than a gravity structure 


By C. H. Howell 


Chief Engineer, The J: G. White Engineering 
Corp., S. en ¢ Vewrico, DF. 


DAM in which the water pressure 
is transmitted direct to the abut- 
ments by thrust walls or but- 
tresses instead of to the valley bottom 
can neither overturn nor slide. In a 
suitable design based on this principle 
the effect of uplift is nullified. Tem- 
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perature and volume changes of the 
concrete do not affect the maximum 
stresses and, with the assumption of un- 
vielding abutments, the concrete stresses 
are determinate and not excessive. No 
tensile stresses occur. Finally, the dam 
is economical. 

The new type, called the thrust-but- 
tress dam, is suited only to narrow 
canyons with sound rock abutments. it 
contains from 40 to 60 per cent of the 
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concrete required for a gravity dai 
The saving in riverbed excavation an 
concrete volume below riverbed wil 
generally be even greater, and constr 
tion contingencies will therefore be r. 
duced. Partly offsetting these advan 
tages, the thrust-buttress dam will r 
quire somewhat more abutment excava 
tion. 

Compared with an arch dam th 
thrust-buttress dam will probably sho, 
a saving only at sites exceptional 
favorable for the thrust buttress. Th: 
analysis of an arch dam is, however, a 
complicated a problem as any that de 
signers have to consider. There ar 
many at this time who would hesitat 
to use a thin arch design for exceptiona| 
heights such as 400 to 700 ft. because 0: 
the inherent difficulties and uncertain 
ties of the analysis. It is in suc! 
conditions that the thrust-buttress de 
sign may afford a satisfactory solution 
to the problem. 

In the writer’s opinion, it can 1! 
analyzed more definitely than an arch 


Fig. 1—By transferring the water load 
direct to the rock walls of the canyon, 
the thrust-buttress form of dam avoids 
all overturning, sliding and uplift haz- 
ards. It is here shown as it would 
appear if applied to the site of the 
Hoover Dam. It saves about half the 
volume of concrete. 
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The thrust-buttress design was de- 
veloped in the study of a site requiring 
an exceptionally high dam. The foun- 
dation conditions were such that uplift 
required serious consideration in the 
design of a gravity section. 

In dealing with unknown forces the 
designer is forced to rely on precedent 
or make his own guess and usually he 
must spend much money. For this rea- 
son considerable cost and uncertainty 
is chargeable to the unknown force of 
uplift, which next to the horizontal 
water load is the most important ex- 
ternal force acting on a gravity dam. 

Uplift is caused by hydrostatic pres- 
sure acting over an area. The writer 
doubts that it ever will be accurately 
measured for any existing dam on a 
rock foundation, or that it can ever be 
predetermined accurately in advance of 
construction. 

In design, a guess is made at the in- 
tensity of uplift pressure, and a second 
guess is made at the area affected; 
these two guesses are multiplied to- 
gether, and the dam is designed to bal- 
ance the product. In judging the safety 
of an existing dam, uplift pressures are 
sometimes measured, and the process 
is more accurate to the extent that only 
one guess is made; but knowledge of 
the area affected by uplift pressure is 
just as important as knowledge of the 
pressure itself. This area is guessed to 
be zero by optimists, and 100 per cent 
by those pessimistic ones who take the 
position that the base of the dam rests 
an unbroken continuous film of 


on 


guesses, however, and the history of 
gravity dam failures is too often con- 
nected with the unknown force uplift. 
It is desirable to have a type of dam 
the stability of which is independent of 
the unknown uplift force. The thrust 
buttress dam meets this requirement. 

The thrust-buttress design for the 
site mentioned worked out favorably. 
It was thought desirable to see if it was 
possible to apply it to still greater 
heights. The Hoover Dam is the high- 
est yet proposed. For this reason and 
as a matter of interest, a preliminary 
design was applied to that site. 


Design problems simplified 


Buttresses Act Columns—Draw- 
ings in Fig. 1 illustrate the idea as ap- 
plied to the Hoover Dam site. Water 
pressure is transmitted to the abutments 
by the column action of buttresses, and 
these backed up by the abut- 
ments, overturning and sliding are im- 
possible. As concrete weighs more per 
cubic foot than water, 10 amount of 
uplift can raise the buttresses or but- 
tress heads off the foundation. All the 
concrete is used to resist water pres- 
sure by compression. No guessed-at 
amount of dead weight is provided for 
resisting an unknown force. 

The units or sections of the dam were 
taken as 60 ft. This was considered 
about the maximum desirable distance 
between contraction joints. The con- 
tact area between the units varies as 
shown, from 10 ft. in width at the top 
to 89 ft. at the bottom. The possibility 
of leakage between the units wi!l prob- 


as 


as 





per seal and drained by one 6-in. hole, 
as shown by a detail sketch included in 
Fig. 2. This dam now holding a 
head of 115 ft., and there is no measur- 
able leakage between the units. The 
wider contact area provided in the 
thrust-buttress design will permit a mul 

tiplication of seals and of high-pressure 
grouting between them, as well as sev- 
eral drainage wells of larger dimensions 
than those used at Don Martin. It 
the writer’s opinion that such an 

rangement will prevent 
leakage. 

The buttress heads of the tentative 
thrust-buttress design for the Hoover 
Dam site are so shaped that the re- 
sultant of the water pressure falls at or 
upstream of the center of the line 4-4 
in the enlarged plan of the buttress 
(Fig. 1). This condition insures that 
the head will be under compression un- 
der all conditions and that the water 
pressure will have no tendency to open 
cracks in their upstream faces. The 
shearing stresses are low, as will | 
found by analysis. The vertical con- 
struction joints and the contact areas 
between the buttresses and abutments 
are to be grouted under high pressure 
after shrinkage has taken place. This, 
it believed, will insure the direct 
transfer of the water load to the abut- 
ments. 

It may be noted that in the usual ar- 
rangement of buttress dams the highest 
stresses in the buttresses occur where 
the buttresses are the longest. In the 
thrust-buttress dam the buttresses are 
shortest where the stress is greatest. 

The maximum stress is due to the 
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dead weight of concrete with empty 
reservoir and is computed to be about 
35 tons per square foot at the upstream 
toe. 

This thrust-buttress design for the 
Hoover site is computed to require about 
1,950,000 cu.yd. of concrete. Since de- 
sign and estimate are based on a photo- 
graphic enlargement of the published 
topography of the dam site, this figure 
is of course subject to error. The vol- 
ume contained in the arch-gravity dam 
now being built at the Hoover site is 
3,400,000 cu.yd. 


Conclusions 


In summary, it is believed that the 
following statements are warranted re- 
garding the advantages of the thrust- 
buttress dam: 

It cannot overturn. 
It cannot slide. 

3. It is not affected by uplift. 

4. It is economical of material as 
compared with gravity dams. 

5. It is capable of development for 
great heights with moderate pressures. 

6. It is susceptible of accurate 
analysis. 


i 
ee 


7. The maximum stresses are not af- 
fected by temperature changes, shrink- 
age or water soaking. 

8. There is no other type of 
having all the above advantages. 

The fundamental idea of dividing a 
dam into vertical units as in the thrust- 
buttress design can also be applied to 
gravity dams, with marked economy 
over the usual gravity layout (Fig. 2). 
The Hoover Dam site is again used as 
an illustration, and the adopted section 
for the Hoover Dam is taken as a basis. 
By arranging the layout similar to the 
thrust-buttress design the height of the 
dam that acts as a gravity section is 
reduced from some 700 to 400 ft. The 
water load below El. 800 is transferred 
to the abutments by thrust action. Be- 
low this elevation sliding is mechani- 
cally impossible. If suitable openings 
are left downstream from the vertical 
contraction joints, it will be impossible 
for pressure normal to the axis of the 
units to be built up by leakage. These 
openings will also facilitate the cooling 

of the concrete during the process of 
placing. 


dam 


\pproximate computations indicate 
a saving of 900,000 cu.yd. of concrete 
over the arch-gravity design. A very 
large saving in riverbed excavation and 
in concrete placed below low water is 
also secured. 


Engineering direction 
The thrust-buttress design was devel- 
oped in the Mexico office of The J. G. 
White Engineering Corp., S. en C., by 
the writer, with the assistance of H. P. 


Bunger, designing engineer, and J. 
Chavez Orozco. All the work of the 


corporation is under the direction of 


G. W. Caldwell, general manager. 
H. V. R. Thorne is construction super- 
visor 
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The Building 


Cast or Sheet Aluminum Alloy 





Spandrel of 


Sand castings so far have found most extensive use, but the 
lighter die-cast or built-up spandrels of sheets have also been 
used, both types being produced in varying finishes and designs 


N A NUMBER of recent buildings 
[oe spandrel space between the top 

of one window and the bottom of 
the window above has been filled with 
an aluminum casting or sheet. Among 
the factors that have dictated the use of 
this new material are its lightness, non- 
drip-staining characteristics, resistance 
to atmospheric corrosion and availabil- 
ity in a variety of shapes, sizes or archi- 
tectural surface treatments. As _ the 
manufacture of aluminum spandrels has 
not been widely described, the following 
information may be helpful. 

Most of the ornamental aluminum 
spandrels now in use have been pro- 
duced as sand castings; in a few in- 
stances spandrels have been pressed out 
of sheet-metal blanks. Sheet-metal 
spandrels are usually made from 3S 


alloy, an aluminum-manganese com- 
bination containing 1.25 per cent man- 
ganese. Cast spandrels are made of 
43 alloy, an aluminum- silicon metal 
containing 5 per cent silicon. Provided 
that the alloy is made from. virgin 
metals of low iron content, it is quite 
fluid at temperatures almost down to 
the freezing point and has a low solidi- 
fication shrinkage—a combination oi 
properties that makes it possible to cast 
intricate shapes having both heavy and 
thin sections without excessive use oi 
chills and risers. As between cast and 
sheet spandrels the choice is largely « 
matter of preference. Sheet spandrels 
are apt to be slightly more costly be- 
cause of the fabrication charges or die 
cost. 


Among the accompanying illustrations 





Chrysler Building, New York: the raised 
portions are polished to produce a high- 
light effect. 





Creighton University, Omaha: spandrels 
on one of the principal new buildings are 
sand biasted castings on which the raised 
parts have been polished. 


Empire State Building, New York: span- 
drels weigh from 90 to 240 lb. * Sea-gray 
color was obtained by deplating. 





Lincoln 
Ind.: 


National Bank, Fort Wayne, 
spandrels are pressed from two 
sheet-metal blanks and welded together 
at the center. 
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CASTING ALUMINUM 
SPANDRELS 


Drag being rolled over preparatory to 
drawing pattern. 


Finished cope ready for the aluminum 
alloy metal. 


Placing cope over drag preparatory to 
pouring. 


Pouring the metal for the aluminum 


casting. 


Finished casting ready to be removed 
from flask. 


are shown spandrel designs utilized on 
several modern buildings. Many 
sands of spandrels are in service, a 
total of 5,704 cast-aluminum spandrels 
being installed on the Empire State 
Building alone. Also a contract was 
recently let for 7,200 cast spandrels for 
use on the first three buildings. [ 
31 stories and one of 68 stories, 
Metropolitan Square 
New York. The various steps em- 
ployed in the casting of the Empire 
State Building spandrels at the Cleve 
land works of the United States Alumi- 
num Co. are illustrated in the 
group of pictures with this article. The 
flask equipment is entirely of aluminum. 

While care in manufacture is neces- 
sary, it is stated that very little trouble 
is occasioned by blow holes in the cast- 
ings. Extreme care in handling is not 
necessary for the spandrels are not espe- 
cially fragile. The usual size spandrel, 
44x5 ft.. is cast with a thickness of 
‘ to 4 in. and weighs between 85 and 
90 Ib. 

A number of different finishes and 
combinations of finishes may be obtained 
on aluminum spandrels. The natural 
color of aluminum is silvery white 
with a bluish cast, but there are dif- 
ferences in the color, depending on the 
method of manufacture. The surface 
of a casting appears darker than that 
of a sheet-metal product because of its 
coarser texture. On polishing an alumi- 
num surface the tinge of blue becomes 
more pronounced, and the surface has a 
greater reflectivity for light. Sand- 
blasting reduces the reflectivity of the 
surface and produces a finish similar to 
that of etched glass. A carborundum 
blast gives a darker shade of gray due 
to the deposition of small particles of 


thou- 


two ot 
of the 
development in 


cCONnd 
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carborundum. \ sati 
tained by wire-brushing 
rubbing it with an en 
caustic dip merely cle 
Varying shades ot 
tained by “deplating” 
aluminum-silicon 
corresponds roughly to thi 
ment of aluminum and is 
plating. Briefly, an 
paratus is employed with the 


alloy Ss 


lec 
elect! 


the positive electrode and 

aluminum as the cathode in 

tion of sulphuric acid. El 
aluminum from the 

leaves the. silicon particles 

Since oxygen forms at the positive p 

the surface of the casting 1s 

The color of | 


mOVeS 


expose | 


oxidize 
silicon is a l 
similar to that of I 
the current density and time 
different shades of gray. 
The color of window 
tance resembles that of 
blasted o1 


When 


employed, they merge with the windows 


gray 


elass at a 

a carborundum- 
a deplated aluminum castir 
spandrels in these finisi ire 
and give the appearance of one vertical 
gray line. At the same time the car 
borundum-blasted and deplated finishes 
resemble the color an aluminum spandrel 
will eventually assume after being ex 
posed to the atmosphere for some time 
Weathering naturally will cause the 
spandrel to lose some of its reflectivity 
for light and assume a darker color, 
but for the most part the change in 
color is due to the deposit of 
particles from the atmosphere. 
of this, a polished or smooth 
remains bright much 
sandblasted or a cast surface, am 
sheet-metal spandrel retains its origina 
lustre longer than a cast spandrel. 
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Large Testing Machine Built 
for California Laboratory 


HE COUNTRY’S largest univer- 

sal testing machine recently was 

completed and put through a series 
of tests in the shops of the Baldwin- 
Southwark Corp. at Eddystone, Pa. It 
is now on its way to the University of 
California, where it will be installed 
in the new testing laboratory. 

The machine is able to test columns 
of a maximum length of 33 ft. 6 in. in 
compression under loads up to 4,000,000 
Ib. and will take tension specimens of 
the same length less the machine stroke 
required for the test. The maximum 
capacity in tension is 3,000,000 Ib. Hori- 
zontal dimensions of test specimens are 
limited only by the spread between the 
main columns of the machine, which is 
10 ft., and by the table length of 12 ft. 
The table of the machine as set up in 
the shop at Eddystone is at the level 


of the temporary platform shown in the 
accompanying illustration, but in th: 
testing laboratory of the University of 
California it will be at floor level so 
that specimens for testing may be de- 
livered on the table by truck. 

This new Southwark-Emery testing 
machine is hydraulic in operation, the 
load being produced by oil at a pressure 
of 2,500 Ib. per sq.in. acting on a 46-in.- 
diameter ram in a cylinder below the 
table. The load is transmitted from the 
ram to the specimen through two vana- 
dium-steel screws 12 in. in diameter. 
Screws are used in preference to plain 
bars for convenience in adjusting the 
position of the lower crosshead. During 
loading there is no movement of the 
nuts and screws relative to one 

Compression tests are carried out be- 


tween the lower crosshead and the table, 


another. 
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while tension tests are made between the 
upper crosshead and the yoke around the 
The total stroke of the 


lower crosshead. 
lower crosshead in testing is 48 in. In 
both compression and 
the lower crosshead 


tension testing 
moves downward. 
In order that the heavy weight of the 
moving part, about 200,000 Ib., may be 
returned to position preparatory for new 
tests, two 13-in.-diameter pull-back cyl- 
inders are provided. 


These cylinders 
also 


purpose. In the 
failure of a specimen, either in tension 
or in compression, there is released in a 
small fraction of a second an enormous 
store of energy. The cylinders and 
rams, together with four nests of heavy 
springs, absorb the shock and damp it 
out without damage to the structure. 

The lower one of 
unique features of the testing ma- 


serve another 


crosshead is 
the 


4,000,000-lb. hydraulic testing machine 
assembled for calibration before ship- 
ment to the University of California. 
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chine. The lower side of the yoke 
around the crosshead is machined to re- 
ceive the block for compression testing, 
and the upper head of the yoke contains 
the chrome-nickel grips for tension test- 
ing. These grips are handled by air 
cylinders as they are too heavy for man- 
ual manipulation. 

The principal unit of the weighing 
system is the Emery support or hy- 
draulic capsule, a very heavy inelastic 
cylinder containing a loose-fitting piston, 
the end of which is covered by a dia- 
phragm. The movement of this piston 
is only a few thousandths of an inch at 
the most, and the oil with which the 
capsule is filled, when displaced by this 
motion, causes a change of shape in the 
elastic tubes to which the capsule is 
connected. These elastic tubes control 
four indicators on an adjoining instru- 
ment board. The ranges of these indi- 
cating instruments are: 0 to 4,000,000; 








The lower crosshead is designed to damp 
the shock of failure of a test specimen. 


0 to 2,000,000; 0 to 525,000; and 0 to 
200,000 Ib. 

One of the unusual features of the 
machine is the inclusion of devices foi 
maintaining a constant load over an 
indefinite period; for application of a 
load at constant rates of load increment : 
and start, stop and inching buttons. 

When assembled in the laboratory of 
the University of California, it will be 
equipped with an elevator for operators 
to examine any part of the test speci 
men, with telephone connections from a 
glass-inclosed instrument and control 
booth, and with loud speakers to keep 
operators or observers informed as to 
progress. 

In the preliminary tests of the ma- 
chine a tension specimen 87s in. in diam- 
eter failed at 3,095,000 Ib., and a 30-in.- 
diameter concrete specimen 60 in. high 
failed at 2,950,000 Ib. 

Operation of the machine in the labo- 
ratory of the University of California 
will be directed by Prof. R. R. Davis. 

The new testing machine is exceeded 
in capacity by a universal machine in 
the Gross-Lichterfelde laboratory in 
Germany, which has limits of 6,600,000 
lb. in compression and 3,300,000 in ten- 
sion. A somewhat similar machine was 
built at Middlesborough, England, for 
Dorman, Long & Co., for testing mem- 
bers of the Sydney Harbor bridge. It 
is a horizontal machine and will take 
test specimens 50 ft. long and 45 in. 
square. It has a load limit of 2,800,000 
lb. For transverse testing it will take 
girders of a span length of 20 ft. The 
American Bridge Co. at its plant at 
Ambridge, Pa., has a_tension-testing 
machine for eyebars up to 35-ft. length. 
It has a capacity of 4,000,000 Ib. in ten- 
sion. The Roebling plant at Trenton 
has a universal machine of 2,000,000-Ib. 
capacity, which will take specimens up 
to 25-ft. length. The U. S. Bureau of 
Standards in Washington is equipped 
with three large machines, a vertical 
universal machine of 2,300,000- and 
1,150,000-Ib. capacity, taking 24-ft. 
specimens; and a horizontal compres- 

sion-testing machine of 10,000,000-Ib. 
capacity, taking 24-ft. specimens. A 
4,000,000-Ib. compression machine was 
installed recently in the Denver labora- 
tory of the Bureau of Reclamation. 
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Problems of Ready-Mixed 
Concrete Industry Reviewed 


Second annual convention shows active inter- 
est in technical problems—Overproduction 
looms as an obstacle to profitable operation 


closely followed program indicated 

increasing activity of the two- 
year-old National Ready-Mixed Con- 
crete Association at its second annual 
convention two weeks ago at Pittsburgh, 
Pa. Four leading papers were read, 
and one session was given up to topical 
discussions. So must interest was 
evidenced that the three scheduled ses- 
sions were increased to four. 

The principal papers were: ready- 
mixed concrete from the viewpoint of 
the architect and the engineer, by 
Cloyd M. Chapman, consulting engineer, 
New York; control tests of ready-mixed 
concrete, by Miles N. Clair, Thompson 
& Lichtner Co., consulting engineers, 
Boston; purchase specifications for 
ready-mixed concrete, by R. B. Young, 
consulting engineer, Toronto; and 
standard methods of testing concrete, 
by A. T. Goldbeck, engineer, Crushed 
Stone Association, Washington. Topi- 
cal discussion was confined closely to 
production and merchandising prob- 
lems. 


\ ATTENDANCE of 210 and a 


Economic and business problems 


Secretary V. P. Ahern in his report 
outlined the pressing needs for associa- 
tion activity to be increased membership 
and price stabilization. He said: 


At the present time the membership of 
the association is entirely inadequate, al- 
though even with a limited number of 
companies actively participating in its 
work the organization represents a very 
substantial percentage of the total produc- 
tion of ready-mixed concrete In the 
field of economic research the ready-mixed 
concrete industry has made no progress 
whatever. There is a vital need for collec- 
tion and distribution of reliable data con- 
cerning the total production and value of 
ready-mixed concrete, monthly and annu- 
ally. The information would be cf 
immeasurable value in assisting the asso- 
ciation to combat what is unquestionably 
the most serious and the most dangerous 
problem that the industry is facing: reck- 
less and uncontrolled expansion of the 
facilities for producing ready-mixed con- 
crete, to the point where we shall be 
afflicted with the evils that attend over- 
production. There is more than one 
sign that the ready-mixed concrete field, in 
some sections at least, is crowded with too 
many companies. The immediate result, 
due to desperate price wars, has been a 
decline in quality and service, and unless 
we can, as an association, find some practi- 
cal solution to these disturbances, we shall 
have to prepare ourselves for an active 
sales resistance. 


Pe DOES" 


Stanton Walker, director of the en- 
gineering division, called particular at- 
tention to the work being done in the 
preparation of a comprehensive and ac- 
curate purchase specification for ready- 
mixed concrete, which is a most im- 
portant requirement of the industry. 
It was felt that such a specification, to 
be most effective, should be formulated 
by a group entirely independent of the 
industry and by one thoroughly familiar 
with its problems. President J. E. 
Burke addressed a request to committee 
C-9 on concrete and concrete aggre- 
gates, of the American Society for Test- 
ing Materials, asking its cooperation in 
a study of that important problem. As 
a result of this request, a special sub- 
committee was formed with the 
primary object of preparing a_ speci- 
fication covering the proportioning, 
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mixing, delivery, inspection and = ac- 
ceptance of ready-mixed concret Its 
work is under the chairmanship ot R. B. 
Young, consulting engineer of Toronto, 
Canada, and Canadian vice-president of 
the association. 

\mong the problems for 
Walker cited uniformity of 
design of proportions, methods of 
sampling, length of haul, time of mix- 
ing and equipment. Speaking specifi- 
cally of equipment it was said: 


study M 


' 
strength 


There are many studies of equipment 


that should be and are being conducted 
These involve design of drum, rate of ro- 
tation, control devices and many other 
problems. The general use of ready- 


mixed concrete has brought about the need 
for special equipment. Much of this has 
been developed, and more is 
of development. Special consideration is 
being given at this time to methods for the 
distribution of concrete from the truck, 
particularly in highway construction. 

Many different manufacturers are fur 
nishing excellent equipment 
sons can be made, because continuous im- 
provements are being developed, and a 
comparison today may not be accurate to- 
morrow. It can be said emphatically, 
however, that the standard equipment 
available today, properly handled, will pro 
duce concrete meeting the most rigid re- 
quirements. The selection of equipment, 
therefore, is dictated by the nature of the 
market and other local conditions and by 
the economy in operations. 


in the process 


No compari 


Research Outstanding at 
Sand and Gravel Meeting 


Annual convention shows sound membership and 


financial condition of national 


association — 


Technical papers and report on research notable 


technical discussions and good at- 

tendance at the sessions charac- 
terized the meeting in Pittsburgh, Pa., 
last week, of nearly 500 producers and 
engineers at the annual convention of 
the National Sand and Gravel <Asso- 
ciation. Following a year of business 
depression the number registered was 
476, as compared with 561 in 1931 and 
425 in 1930. A further indication of 
vitality was the report of the associa- 
tion secretary, V. P. Ahearn, that the 
industry “in these times of adversity 
has not withdrawn even in the slightest 
degree the measure of its support” to the 
technological and research work being 
carried on by the association. 


Kec: INTEREST in business and 


Economics and marketing 


The speakers on the program covered 
the wide range of subjects of interest 
to producers of aggregates, and particu- 
larly to producers of sand and gravel. 


Willard T. Chevalier, publishing di- 
rector of Engineering News-Record, dis- 
cussed problems in the construction field. 
He emphasized the necessity of greater 
efficiency of production and disclosed the 
fallacy of the reasoning that would dic- 
tate the replacement of machines by 
hand labor as a means of relieving un- 
employment. He pleaded for intelligent 
competition to insure progress, rather 
than the protection of the inefficient by 
the various plans to curtail and regulate 
production. 

Colonel Chevalier’s paper furnished a 
valuable background for a most excel- 
lent discussion on stabilization of indus- 
try, presented at another session by Dr. 
Ralph J. Watkins, director of the bureau 
of research, University of Pittsburgh. 
Doctor Watkins analyzed the various 
plans that had been advanced for indus- 
trial stabilization. He pointed out that 
he placed his faith in education and in- 
formation rather than in coercion. He 
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advanced the thought of an endowed 
institution, independent of any political 
or business group, to study business 
conditions and to furnish information 
on its trends. Doctor Watkins’ paper 
was discussed by Colonel Chevalier. 
A paper on sales lubrication, by E. J. 
Doyle, president of the Doyle Gasoline 
and Oil Co., Roslyn, N. Y., stressed the 
importance of more efficient merchandis- 
ing and the study of sales problems. 


Developments in technology 


The technology of the production and 
the use of sand and gravel received the 
major share of attention in the rest of 
the program. One session, arranged 
through the cooperation of the U. S. 
3ureau of Mines, was devoted to oper- 
ating problems and consisted of papers 
and discussions prepared by producers 
of sand and gravel. The leading papers 
were on methods and costs of mining, 
and preparing sand and gravel at the 
plant of the Ward Sand and Gravel Co., 
Oxford, Mich., by F. L. Ward; methods 
and costs ef mining, and preparing sand 
and gravel at the Clowdy plant of the 
Dallas Washed and Screened Gravel 
Co., Dallas, Tex., by Rollin J. Windrow ; 
and sand and gravel dredging methods 
and costs at the plant of J. K. Davison 
& Bros., Pittsburgh, Pa., by George W. 
Williamson, 

Another session had to do principally 
with concrete and specifications for ag- 
gregates. The leading paper was a most 
complete exposition of designing con- 
crete-paving mixtures by water-cement- 
ratio trial method, presented by F. H. 
Jackson of the U. S. Bureau of Public 
Roads. His paper discussed, first, the 
theoretical basis for designing pavement 
mixtures by the water-cement-ratio trial 
method ; second, certain results that have 

been secured in practice; and, third, the 
practical limitations of such a method 
both from the standpoint of testing and 
of administration. Mr. Jackson’s paper 
was of especial interest on account of 
the introduction of design methods in 
the construction of highways by several 
state departments, and the effect that 
such methods have had on the competi- 
tive relationships of producers. H. S. 
Mattimore’s discussion of aggregate 
specifications and P. J. Freeman’s out- 
line of specification and production prob- 
lems from the viewpoint of the engi- 
neer did much to clarify in the minds 
of sand and gravel producers the basis 
and importance of various specification 
clauses. 

A study of local pit production in 
Minnesota, by J. W. Kelly, described 
the results of a field investigation of 
wayside pit competition in that state. 
Competition from the local pit, operated 
for the job at hand, has always pre- 
sented a most serious problem to the 
established aggregate producer, and con- 
sequently Mr. Kelly’s discussion was on 
a subject of foremost interest. 

The prominence of low-cost-road con- 
struction indicated the desirability of 
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one session devoted to descriptions of 
paving materials for that type of con- 
struction. Bernard E. Gray, highway 
engineer of the Asphalt Institute, pre- 
pared a paper on the use of asphalt in 
gravel for road and street surfacing, 
which, in Mr. Gray’s absence, was read 
by C. N. Conner of the Americar Road 
Builders’ Association. Mr. Gray’s paper 
was discussed by Mr. Conner and by 
George E. Martin, consulting engineer 
of The Barrett Co. A valuable com- 
plement to Mr. Gray’s paper and the 
discussions of it was furnished by a dis- 
cussion of various bituminous materials, 
presented by W. J. Emmons. The ses- 
sion was closed by a paper on the use 
of concrete in stage construction of high- 
ways, presented by E. M. Fleming, of 
the Portland Cement Association. 

A paper on the use of gravel for rail- 
road ballast was presented by Charles B. 
Stanton, professor of civil engineering, 
Carnegie Institute of Technology. <A 
paper by H. W. Heinrich, of the Trav- 
eler’s Insurance Co. dealt in detail with 


practical safety methods applied to t! 
sand and gravel industry. 


Research activities 


A full report by Stanton Walker, ( 
rector of the engineering and resear: 
division of the association, gave figur: 
of routine tests and investigations fo 
members, a statement of publication 
issued and a summary list of som 
thirteen research studies under way 
The three new studies of the presen 
year are: (1) method of making accel 
erated sodium sulfate soundness test 
of fine and coarse aggregate; (2) effec 
of quality of cement on comparison 
of concrete making of aggregates; ani 
(3) drainage tests of sands. All thes: 
studies are still ine progress, and. result. 
are not ready for announcement. In 
general it is said of the soundness test 
that the sodium sulfate test “appears to 
offer information of assistance in judg 
ing the ability of most aggregates to 
resist the destructive action of the 
weather.” 





Tight Municipal Finances 
Affect Public Works 


HE YEAR 1931 became an in- 
creasingly critical one for munici- 


palities as the months passed. The 
first month of 1932 saw conditions be- 
coming more serious, with no signs of 
early improvement. 

Municipal bond sales in 1931 were the 
lowest since 1923, the latter year being 
the lowest in the past ten years. But 
the spread between the high year. of 
1927 and the low year of 1923 was not 
so great as might be expected, the 
figures in millions of dollars being 1,478 
and 1,135, against 1,252 in 1931, while 
the latter year was not far below the 
1,383 total of 1930. 

Bond sales for January, 1932, exclud- 
ing $100,000,000 of New York City 
short-term securities, totaled a little 
more than $33,000,000, compared with 
nearly $50,000,000 in January, 1931, 
and almost as much last December. Ac- 
cording to The Daily Bond Buyer, from 
which these figures are taken: “The 
effect of the current credit crisis on 
this type’ of borrowing [state, county, 
city, etc.] is shown by the figures for 
the current months as against a monthly 
average in 1931 of approximately 
$100,000,000, new issues sold in four 
months ended Jan. 31, 1932 (excluding 
the $100,000,000 New York City short- 
term emergency loan) amounted to only 
$151,00,000, or less than 40 per cent 
of the normal value.” The peak Jan- 
uary of the past ten years was in 1927, 
when nearly $175,000,000 of state and 
municipal bonds were sold. 

The total of the bond issues submitted 


to popular vote in 1931 was less than 
half of that for 1928 and about three- 
fourths of the total for 1929; but, not- 
withstanding this falling off, more than 
a fifth of the total of the bonds voted 
on were defeated. The percentages de- 
feated in the three preceding years rose 
year by year to 60 per cent in 1928, 
indicating that those responsible for put- 
ting bond issues to referendum vote be- 
came more and more conservative as the 
years passed but still continued to over- 
estimate the unwillingness of the people 
to add to their funded obligations. 

In January just passed, 30 communi- 
ties voted in favor of bond issues and 
12 against them, the corresponding 
totals being just under $4,000,000 and 
just over $1,400,000. The bond issues 
approved in January, 1931, totaled more 
than double those voted last month. 
Most of the approvals in January, 1932, 
were for small issues, the four largest 
ranging from $650,000 to $375,000 and 
aggregating more than $1,930,000, so 
that the remaining 26 approvals aver- 
aged only $80,000. The four largest 
defeats in January, 1932, ranged from 
$275,000 to $200,000 and __ totaled 
$971,000, leaving an average of less 
than $60,000 for the other eight de- 
feats. The average amount of the 42 


issues approved or defeated last Jan- 
uary was about $130,000, illustrating 
further the temerity of municipal au- 
thorities in putting bond issues to pop- 
ular vote. 

The preceding summaries deal with 
financing only. 


state and municipal 
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More comprehensive figures on means 
provided to finance not only public con- 
struction but private as well, much of 
the latter concerning utilities serving 
city and countryside, have been com- 
piled’ by Engineering News-Record. 
These show a decline in public and 
private construction fund totals for the 
first 23 days in January from $243,000,- 
000 a year ago to only $15,000,000 this 
year, which is very significant in view 
of the fact that for the entire year just 
passed the combined public and private 
financing for new construction was half 
as much as for 1928 and more than half 
the 1929 figure. Four-fifths as much 
was provided for public works in 1931 
as in 1929. 

A great factor in the outlook for con- 
struction work financed by bond issues 
is that during 1931 the eost of mu- 
nicipal bond money rose from the lowest 
to the highest level in a quarter of a 
century, or from under 4 to over 5 per 
cent. During the last few weeks bonds 
offered at 5 per cent or higher have 
brought no bidders, but there have been 
some notable exceptions. 

Curtailment of bond funds is not the 
only factor that is cutting down public- 
works construction for 1932. For rea- 
sons too numerous to list here, there is 





today an unprecedented demand for the 
reduction of tax rates. This demand 
finds expression just now as municipal 
budgets are being formulated and sub- 
mitted at public hearings. Many cities 
are forced to cut their budgets because 
they are in financial straits; a much 
larger number are being importuned by 
taxpayers to cut budgets and reduce 
taxation. The cities in financial straits 
have felt it necessary to hold upenot only 
public-works construction financed from 
bond issues but also to cut heavily, if 
not abandon completely, the usual vearly 
construction financed by taxation and 
by benefit assessments. Nor is this all. 
Public services of various kinds, such as 
street repairs and cleaning, garbage and 
refuse collection and even fire and police 
departments are being reduced, and with 
these reductions cuts are being made in 


the materials and supplies ordinarily 
used’ by these services. 
Altogether, present indications are 


that the vear will see heavy reductions 
in municipal construction work and, in 
many cities, in ordinary operation and 
maintenance. Reductions of municipal 
budgets will tend to restore taxpayers’ 
and money-loaners’ confidence with re- 
spect to the financing of subsequent 
years. 


Decisions in Engineering Law 


By Herbert Braasch 


Attorney at Law, New York City 


reached in cases tried in the 
courts and in the state 
are summarized in these 
time to time in 


—EDITOR. 


DECISIONS 
higher federal 
supreme courts 
articles appearing from 
Engineering News-Record. 


Ownership of Materials 
Delivered to Job 


Frank Stratton had the lathing and 
plastering subcontract on a theater, store 
and apartment building in Detroit. He 
ordered certain necessary plaster forms 
specially constructed for the job and 
they were delivered to the site, where 
they were stored pending the time when 
they would be needed. 

Stratton and the general contractor’s 
agreement comprised the standard form 
of the American Institute of Architects, 
and section 6 of this standard form 
clause (a) provided: 

“It is understood settlements on within 
contract are to be made on or about the 
10th day of each month of 90 per cent 
of the value, based on contract price, 
of labor and materials incorporated in 
the work and of materials suitably stored 
at the site thereof up to the 30th day 
of the preceding month, as estimated by 
the architects, less the aggregate of pre- 
vious payments; and upon substantial 
completion of the entire work a sum 
sufficient to increase the total payments 


to 100 per cent of the contract price 
shall be paid.” 

Payments were made under this pro- 
vision upon the architect’s certificate, 
which expressly stated the payments did 
not constitute an acceptance of the work 
done or the materials furnished. On 
each payment Stratton furnished an 
affidavit showing payment for all ma- 
terials and labor and also a waiver of 
lien. The owner was unable to pro- 
ceed with the operation and sold all 
rights to the partly constructed build- 
ing to the A. C. Sisman Co. The sub- 
contractor was unable to come to an 
agreement with the new owner and did 
not complete his contract. He had not 
been paid for the plaster forms stored 
at the site. 

Not wishing to proceed further with 
the work, the plastering subcontractor 
claimed the materials stored on the job. 
The question arose whether title to these 
had already passed or whether this was 
still the subcontractor’s property. The 
contract was silent on this point. Gen- 
erally delivery of materials to the place 
where they are to be used in a structure 
and partial payment for them are not 
enough without other proof that title 
was intended to pass at that time. To 
ascertain the intention of the parties 
where the contract is silent regard must 
be had to usages of the trade and other 
circumstances. Neither the furnishing 


of affidavit under the lien law and 
waiver nor the furnishing of materials 
and partial payment 

The subcontractor had from time to 
time received money from the mortgagee 
on behalf of the owner, which 
was advanced upon a construction loan. 
It was held the subcontractor must have 
realized the mortgagee advancing 
money on security and the only reason 
for making payments was on the strength 
of the security to which he had added 
his materials which could only be done 
by transferring title. There being no 
contract term to the contrary, it is im- 
plied this was the intention of the 
parties —Stratton vs. A. C. Sisman Co., 
Michigan. 


are decisive. 
money 


Was 


Awards by City Council 
Without Competition 


Danville, Ky.. which had 
tablished board of public works, desired 
to erect a municipal building. The city 
council had plans and specifications pre 


no es- 


pared and bids were called for. All of 
them submitted exceeded the money 
available and all were rejected. A con 


tract was then entered into by private 
negotiation with one of the bidders, who 
offered to construct the building for 
the funds at hand after certain revision 
of plans. 

The award was attacked by 
the rejected bidders who was a taxpayer. 
Kentucky statutes authorized the city 
council to establish by ordinance a board 
of public works; where no board of pub- 
lic works had been so created, the coun 
cil and such agents as it designated 
were to perform the duties of the board 
of public works. The provision was, 
“When the board shall deem it advisable 
to make a contract for the execution of 
any work or the purchase of any sup- 
plies or material for any matter under 
its charge, it shall cause to be made a 
careful estimate of the cost of such work 
or material. In all cases where the esti- 
mated cost of any expenditure exceeds 
$500 the board shall transmit to the 
council with its recommendation an ordi- 
nance authorizing the expenditure with 
an estimate of cost. Upon the passage 
of such ordinance it shall be the duty 
of the board to advertise and let 
‘the contract to the lowest responsible 
bidder.” 

The city council claimed this pro- 
vision relating to the board of public 
works did not apply to the city council 
and that the council was free to let such 
contract, though an inferior body as 
the board of public works could only 
do so after competition by bidders. The 
court, however, held the council was 
bound in the same way as the board of 
public works. The statutory provision 
was to safeguard the general public by 
requiring competition for public work. 
The same reasoning applies as well to 
the city council as to a board such coun- 
cil might create —City of Danvzille ws. 
Shiglds, Kentucky 


one of 





Wood Penstock Speeds Use of 
Austrian Hydro-Electric Plant 
\ J ERSATILE planning and efficient 


construction saved nearly a year’s 
time in the utilization of a large 
hydro-electric plant in Austria. The 
Vermut plant in Voralberg, Austria, 
was being built at an elevation of 5,650 
ft. about sea level. In September, 1929, 
it became apparent that the concrete 
dam could not be finished before the 
winter storms would put an end to 
construction. It was therefore decided 
to built a temporary earth dam and to 
connect this with the completed power 
plant through a temporary penstock. As 
it was impossible to procure either steel 
or concrete pipe at such short notice, 
wood was adopted as the material. On 
Oct. 15 a contract was awarded to Karl 
Kubler A.G., Stuttgart, Germany, for 
supplying and laying 1,410 ft. of 5.9-ft. 
pipe with a capacity of 353 sec.-ft., to 
be completed by Nov. 20. The pipe was 
assembled in place, using 2-in. wood 
staves. Despite the fact that snow 
began to fall late in October, the work, 
including connections to the dam and 
turbine, was finished Nov. 21. The 
total cost of the temporary construc- 
tion was 150,000 marks. Had this not 
been expended, no return would have 
been secured that winter from an in- 
vested capital of 30,000,000 marks. 


_——— oa en 


Expansion Joints 
in Bridge Approaches 
XPANSION JOINTS in pavement 


slabs on bridge approaches have 
been adopted by the department of high- 
ways and public works of Tennessee as 
a means of avoiding the effects of settle- 
ment in the approach fills. Prior to the 
adoption of this policy, the department 
experimented with an offset in both ends 
of the bridge-floor structure to carry the 
abutting ends of the pavement slab. 
With this construction, the approach 
sections of the pavement slab were 
heavily reinforced. This design resulted 
in the cracking of the slab about 10 ft. 
from the end of the bridge, due to the 
fact that the reinforcement and the depth 
of the slab were insufficient to provide 
the beam action necessary to bridge 
settlement in the fill. The present prac- 
tice is to use three 2}-in. expansion 
joints for the full roadway width at 
both ends of the bridge. One is placed 
between the end of the bridge floor and 
the abutting end of the slab, the second 
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12 ft. back from that and the third 12 
ft. farther. All three are filled with a 
bituminous mastic. The two 12-ft. sec- 
tions of the pavement slab also are 
heavily reinforced in both directions 
with 4-in. deformed bars. The surface 
is kept smooth by filling depressions 
with bituminous material as the sections 
settle. In case settlement becomes ex- 
cessive, the sections may be removed 
and replaced after the fill has stabilized. 
Thus far this has not been necessary. 





Tractor-Derrick Rig Erects 
350-Ton Steel Building Frame 


N ERECTING a new building for 

the Raymond Bag Co. at Middletown, 
Ohio, the American Bridge Co. effec- 
tively used two new pieces of erection 
equipment—a tractor-derrick and a steel 
trailer wagon. The building was one 
story high, with wings 80x120 ft., cov- 
ered an area 180x445 ft. and contained 
350 tons of structural steel. Not only 
did the tractor derrick erect the entire 
framework, but it also unloaded the steel 
at the railroad siding as well. 

As shown in the accompanying illus- 
tration, the rig consists of a 60-hp. 
crawler tractor, on the rear end of 
which is mounted a heavy structural- 
steel A-frame and a 30-ft. boom with a 
12-ft. curved extension. A double-drum 
hoist mounted over the tractor frame 
at the front of the machine powers the 


Setting a 3-ton roof truss with tractor- 
derrick rig. 





main hoisting drums. A small four- 
drum shelf hoist is mounted on the side 
of the tractor and furnishes the swing 
lines and the wire-rope runner lines. 
The main hoisting engine serves as a 
counterweight but is supplemented by an 
additional counterweight of steel rails 
hung on a shelf in front of the radiator. 
The legs of the A-frame serve as spuds 
to fix the derrick in position when lift- 
ing a load, and they terminate in broad 
flat castings to give the necessary bear- 
ing on the ground. These spuds are 
operated by screw jacks in the lower 
arms of the A-frame, which allow the 
flat castings to be raised or lowered 
as desired for blocking purposes. 

On the Middletown job the steel, re- 
ceived in gondola cars, was unloaded 
by the tractor-derrick either onto the 
ground or directly onto a 7-ton-capacity 
steel trailer wagon. This wagon was 
then hauled to the job, where it was 
slowly pulled along as the material was 
skidded off its I-beam bolsters at the 
proper points. The top flanges of these 
bolsters were crimped downward at 
either end, making unloading an easy 
matter. For hauling the long roof 
trusses the frame of the wagon was re- 
moved, thus providing two sets of trucks 
that could be spread any distance apart. 

The tractor-derrick lifted the steel 
directly into place in the building. The 
3-ton roof trusses, received riveted up, 
were the heaviest erection pieces, but 
were handled readily by the derrick, 
which was able to maneuver with such a 
load hanging from the falls. Purlins 
were set with the 12-ft. boom extension 
that is equipped with a separate runner 
line. Although part of the site for the 
building was covered with soft deep 
mud, no difficulty was experienced in 
setting the steel with this equipment. 
Both the tractor-derrick and the trailer 
wagon are patented. 





Sugar in Lime Mortar 
By Leo G. Hall 


Downers Grove, JIl. 


pouNG the summer of 1922 the 
writer laid up a small brick test 
pier in mortar consisting of one part 
hydrated lime, four parts sand, and 
water in which 3 per cent of cheap 
brown sugar had been dissolved. This 
mortar set hard like a portland cement 
mortar in a few hours, though it was 
kept wet. A similar control pier built 
with the same mortar, except that the 
sugar was omitted, showed no setting 
tendency. 
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These piers were recently destroyed 
to make room for a_ building, being 
then about eight years old. The lime- 
mortar was as hard as a good 
portland cement mortar, and showed 
equally good adhesion to the brick. It 
showed ‘good crystallization under the 
microscope, which the control mortar 
did not. In point of material cost, the 
lime-sugar mortar compared favorably 
with portland cement mortar. In plastic 
workability, it was fully equal to the 
lime mortar without sugar. 

Parenthetically, an attempt to slake 
lime in water containing sugar resulted 
in a coarsely gritty substance entirely 
lacking plasticity. The sugar must be 
added after hydration. 

While there have been a few isolated 
notices in the press on the successfui 
use of sugar to set lime mortar, in view 
of the demand for a mortar combining 
the plasticity of lime with the harden- 
ing qualities of portland cement, it seems 
that this possibility has not received the 
consideration it deserves. 


sugar 





Old Railroad Culvert Used 
for Water Pipe Crossing 
By A. E. Bennet 


Water and Sewer 
Aberdeen, 8S. VD. 


Commissioner Department, 
CROSSING of the wide right-of- 
way of the C.M.St.P. & P. Ry., in 

Aberdeen, S. D., by a new 12-in. cast- 

iron pipe line was made economically by 

pulling the pipe through an old 30-in. 
cast-iron culvert by means of a hand 
winch and steel cable. There were 
thirteen tracks, three depot platforms, 
two freight platforms and a freight 
shed to pass under, a total distance of 
320 ft. Fortunately, at some time in 
the past a 30-in. cast-iron culvert had 
been installed near the place at which 
the desired crossing was to be made and 
it was decided to make use of it for 
the pipe crossing. In order to utilize 
the culvert it was necessary to joint the 
pipe a length at a time and to push or 
pull it, thus jointed, into the culvert. 

For this reason flanged pipe was used. 

A 3-in. steel cable was first threaded, 
double, through the culvert. The two 
loose ends were then fastened to the 
drum of a winch and the loop was 
threaded through the first pipe. <A 
6x6-in. oak block was thrust through 
it to secure bearing and pull on the 
hack end of the pipe. When this length 
had been pulled nearly into the culvert 
another length was lowered into the 
trench and the looped cable pulled back 
with a smaller winch and _ threaded 
through the second pipe. The two were 
then jointed and the pulling process was 
repeated. 

The winch used was of the double- 
geared drum type, with an _ over-all 
mechanical advantage of 80 to 1 from 
the crank handles to the cable drum, and 
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Hand winch and steel cable (above) used 

to pull the 12-in. pipe through the cul- 

vert. Blocks (below) placed in a loop in 

the cable provided bearing against the 
end of the pipe. 





The 


was operated by four men. weight 
of the pipe on the final pull was 24,000 
lb. A large quantity of dirt was also 
pulled through, forced ahead by a bulk- 
head on the first pipe. Some difficulty 
was caused by poor joints in the old 
culvert, which had been opened up by 
irregular settlement under the railroad 
tracks. This difficulty was overcome by 
a curved steel shoe on the front end of 
the pipe and by guides made of short 
pieces of 2x4-in. timber, beveled at the 
end, firmly wired to the sides and top 
of the pipe. 

The total operation required 
of seven men working eight hours for 
ten days, including all preparatory work 
and experimenting with methods. Upon 
compietion the line was subjected to a 
as of 55 Ib. with a loss of less 
than 2 lh. in fifteen minutes. 


crew 





Splicing Tracing Cloth to 
Produce Strong Smooth Joints 


By Norris Bostwick 
Assistant Engineer 
Metropolitan Water District. 

Los Angeles, Calif 
PLICING and patching of tracings 
can be readily accomplished by the 
use of collodion or similar cement of 
cellulose base, using ether or acetone as 
a solvent. Any one of several trade 
preparations, such as Newskin and Du- 









pont Household Cement, is 
factory, but 
ing castor oil 
results. Butt 
joints, both in streng 
There is no difficulty 
ing across a well-made 
only a slight streak is 
prints. A closely matched joint may bi 
secured by first lapping the edges and 
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then cutting through both thickness« 
with a sharp blade held against 

straightedge. If the portions of th 
tracing to be spliced tend to oo th 


edges should be brought together with 
the convex side upward. A small s 
will thus be formed along the seam. <A 
medicine dropper will be found useful in 
applying the collodion or cement. After 
drying, a light coat of cement should | 

placed on the reverse side. There is 
no advantage in making the width ot 
application more than } in. 
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Anchoring Billets and 
Columns by Welding 


By Anthony S. Coombs 


The Whitney Engineering Co.. Bosto Mase 


HE EFFECT of an 


] 


upward wate 


pressure on the basement floor was 
one of the conditions to be met in 
connection with the construction of an 


extension to the commercial steam 
heating plant at Kneeland St., 
for The Edison Electric Illuminating 
Co. This floor consists of a 
reinforced-concrete slab carried by 
beams and girders to the column 
The columns and billets rest on 
crete piers that extend to concrete-pile 
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caps about 20 ft. below the basement 
floor. A part of the basement flooi 
Welded detail for anchoring billet and 
column against uplift. 
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covers an area over which the super- 
structure is not to be built until later. 
The basement floor, as constructed over 
this portion, is made watertight, with 
stub columns projecting the 
floor for the future extension. This 
results in a considerable upward pres- 
sure transmitted to the columns in this 
section in excess of the weight of the 
floor, which pressure must be resisted 
until the weight of the future super- 
structure is added. To have used 
anchor bolts through the billets would 
have required drilling through two 
heavy billets and, in addition, an ex- 
pensive bracket connection between the 
billet and column stub. To avoid these 
difficulties the anchorage was made by 


abc ve 


welding, as illustrated in the accompany- 
ing sketch. 

Steel hook straps, 4x} in., were con- 
creted in place with the pier work, be- 
ing placed 14 in. farther apart than the 
width of the lower billet to allow for 
some variation in the size of the billet. 
Holes were provided in the upper ends 
of these straps so that they might be 
hung by bolts or the proper 
height while the concrete was being 
poured. After the billet was_ placed, 
one filler of the proper thickness, and 
wider than the straps to for a 
fillet weld, was placed between each 
strap and the billet. The upper billet 
was welded to the lower billet with fillet 
welds, as shown, after which the column 
stub was placed in position and welded 
to the upper billet. The basement-floor 
steel was in turn connected to the 
column stubs by means of riveted con- 


rods at 


all IW 


nections, as the job was in general 
shop- and field-riveted. The 3-inch 
15.7-lb, beams were provided as skids 


for ease in setting and shimming the 
lower billet and also for making pos- 
sible proper grouting under the large 
billet. 

The anchorage was completed through 
the piers and into the pile caps by 
means of hooked reinforcement rods and 
dowels, the weight of the pier and pile 
cap furnishing sufficient hold-down 
weight. 





Laying Telephone Cable 
Underground 


UCCESSFUL experimentation with 

mechanical laying underground 
cables over long distances in the South- 
west has led the American Telephone & 
Telegraph Co. to use this method in 
constructing a 75-mile line over the 
difficult. territory between Syracuse and 
Watertown, N. Y., where winter weather 
is severe and underground lines have 
unusual advantages. After the line had 
been located and the right-of-way se- 
cured, a limited amount of right-of-way 
preparation was economical, in order to 
remove major barriers and to prepare, 
where necessary, and creek 


ot 


for river 
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Laying underground telephone line in 
New York State. 


crossings. With this work done a single 
standard rooter plow, drawn by a trac- 
tor, was used as a pilot machine to feel 
out the ground over which the heavier 
cable-laying apparatus was to pass. This 
machine made a cut about 25 in. deep. 
During the preliminary operation the 
cable reels were distributed at 1,000-ft. 
intervals along the right-of-way. 

The next operation was to lay the 
cable at a depth of 30 in. with a special 
cable-laying plow drawn by two 60-hp. 
tractors in tandem. The narrow trench- 
like opening left after the passing of 
this unit was closed by a backfiller at- 
tached to the rear of the cable reel. To 
develop additional power for passing 
through soft ground the front tractor 
was equipped with a winch. Cable was 
laid at a rate averaging 12,000 ft. per 
day.. During one period of only five 
hours and five minutes this outfit actu- 
ally laid 18,790 ft. of cable.. Aside from 
the tractor driver, the crew included a 


foreman, three helpers and four lal. 
ers to open and close fence gates 
repair fences. 





Welding Large Field- 
Storage Tanks 


ARGE storage tanks are now bei: 
completely welded in the field. T! 

accompanying illustrations are of 
20,000-bbl. tank at Corpus Christi, Te. 
but recently there have been erected 
number of much larger tanks (80,01 
bbl.) also completely arc-welded. N 
fitup bolts are used either on the shell 
bottoms or roofs. On this 20,000-bb 
tank a truck-mounted derrick of home 
made design was used to lift the shel 
plates into position, where they wei 
tacked and then clamped by men work 
ing on a wood scaffold inside the tank 
A roller-mounted cage riding on th: 
top edge of the plates on the outsid 


provided a platform for the _finis! 
welder. An average of about 16 ft. oj 
welding per hour on the rings and 


between 25 and 30 ft. per hour on the 
bottom and roof was made. 
to the Lincoln Electric Co., whose 
shielded-arc method of welding was 
used, no particular preparation was 
made on the plates for welding, and in 
general they were used as they came 
from the mill. Since nothing over 
j-in. plate was used, it was unnecessary 
to run more than one bead on any joint. 


According 


Equipment used to field-weld oil-storage 

tank consists of a home-made 

derrick, mobile welding machine 
traveling scaffold cage for welder. 
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Letters to the Editor 


Laboratory Tests 
on River Cutoffs 


Sir—Referring to the article by Her- 
bert D. Vogel in your issue of July 16, 
1931, p. 84, entitled “Application of 
Model Research to Mississippi Flood 
Problems,” permit me, first of all, to call 
attention to what appears to be an error 
on the part of the printer. On p. 87, 
the second to eighth line, inclusive, in 
the third paragraph, beginning with the 
words “that they are reduced above” 
and ending with the words “no change 
in stages a,” should evidently be trans- 
posed to the bottom of the column after 
the words “by the same degree.” Un- 
less such transportation is made, this 
portion of the article appears to be 
meaningless. 

I desire to record my dissent from 
the conclusion reached by Mr. Vogel 
from the experiments on the model of 
the Greenville bends in the Mississippi 
River. He states, “The model showed 
a maximum lowering of 2.2 ft. due to 
a cutoff at Tarpley Neck, the influence 
being felt for a distance of 45 miles 
above with no change below,” and then 
concludes that the results obtained 
contradict 


the old theory, offered first in this country 
by Humphreys and Abbott, that stages are 
increased below a cutoff by the same de- 
gree that they are reduced above, but the 
proof presented by the model appears irre- 
futable. In more than a hundred sets of 
observations the same general effects were 
observed, and in no case was there an 
increase below, except for a slight incre- 
ment produced temporarily by reservoir 
drawdown. Following hydraulic adjust- 
ments of the river there can be no change 
in stages a few miles downstream from 
the cutoff, since the same amount of water 
is coming down as before the cutoff, and 
no change has been made in the resistance 
offered to flow.” (Quotation after making 
transposition of seven lines, as suggested 
above.) 


A sudden cutoff at Tarpley Neck 
would cause at least a temporary in- 
crease in the elevation of the water be- 
low the cutoff. The increased velocities 
above would cause excessive scour, and 
the material would be carried into the 
channel below, where the velocity would 
be reduced and sediment would be de- 
posited, reducing the area of cross- 
section and raising the water surface. 

The amount of increase in the eleva- 
tion of the water below any cutoff on 
the lower Mississippi River and the 
length of time, perhaps months or even 
years, required to bring the channel 
below back to its former condition, thus 
completing the “hydraulic adjustments,” 
would depend upon the increase in 
velocity as affected by the ratio of the 
lengths of the stretch of river before 
and after, and also, in a large measure, 
upon the characteristics of the material, 
as these would affect the rate of scour, 
the time required to form the cutoff and 
the loss in efficiency of the channel be- 
low, hence would affect also-the amount 


that the surface of the water below the 
cutoff would be raised and the length of 
time required to bring about normal 
conditions below. 

We have reason to expect many use- 
ful data from the experiments at the 
U. S. Waterways Experiment Station, 
but great care should be taken in in- 
terpreting results and drawing conclu- 
sions, especially where changes in 
velocities and cross-sections are caused 
by scour and deposit of material, pre- 
senting conditions that cannot be fully 
reproduced in the experimental model, 
and also where, as in this case, conclu- 
sions appear to run counter to the ob- 
servations and conclusions of those who 
had devoted years of time to study and 
to observations of actual full-size ex- 
periments that were made by the river 
in the past. 

I can see no good reason why stages 
should under all conditions be “in- 
creased below a cutoff by the same de- 
gree that they are reduced above,” but 
conceivably the velocity and the char- 
acteristics of the material may have 
been such as to bring about that re- 
sult in certain cases in the past, and the 
same result may reasonably be repro- 
duced in the future under 
conditions. 

It is also conceivable that conditions 
as to velocities and nature of material 
might prevail at the location of the cut- 
off which would cause heavy gravel to 
be swept into the channel below, result- 
ing in a permanent elevation of the 
water level. Epwarp FLap, 


Consulting Engineer, Member 
Mississippi River Commission. 


similar 


St. Louis. Mo., 
Dec. 17, 1931. 


A Woman Lawyer-Engineer, 
Florence D. Potter 


Sir—The sudden passing at Great 
Barrington, Mass., on Jan. 23, 1932, of 
Florence Dangerfield Potter, wife of 
Alexander Potter, consulting engineer, 
of New York City, comes as a distinct 
shock not only to her many friends but 
to her associates in legal and engineer- 
ing circles, in which professions Mrs. 
Potter played a prominent part. 

Mrs. Potter was born at Auburn, 
N. Y., and was educated at Auburn, 
Cornell and New York University 
(LL.B.), where she was president of 
her law class. After graduation she 
practiced law in New York City, being 
the second woman to be admitted to 
the bar in New York State. 

Mrs. Potter’s professional work was 
concentrated in the field of engineering 
law and contracts. Her practice ex- 
tended to other states and to Mexico, 
where her activities broadened to the 
development and promotion of several 
water-power projects. Her work in 


connection with these projects 
sented problems that would try the 
courage and stamina of anv man, and 
made prominent her gifts of fearlessness 
and resolution for the truth. 

In her association with het 
husband she played an important rol 
in the preparation of the enabling legis 
lation and contract for the formation 
of the first joint sewerage project to 
be undertaken by New Jersey munici 
palities. That this work was prepared 
with unusual foresight has been amply 
demonstrated. The original project wa 
built under this contract in 1902, and 
the member municipalities operated 
thereunder until 1926, when a_ new 
contract, with no basic change othe 
than to include five more municipalities, 
was prepared for the construction of 
supplementary works. 

The greatest obstacle to the successful 
culmination of joint municipal projects 
was then, as it still is today, the dete1 
mination of the proper proportion ot 
costs to be borne by the participat 
ing municipalities. The difficulties of 
assessment of cost, involving many 
municipalities with as many individual 
interests, are innumerable, and Mrs. 
Potter’s work in this connection—which 
has well stood the test of time, the proj- 
ect being now in successful operation 
for more than 30 years—has repeatedly 
stressed her basically sound and _ fair 
reasoning and her characteristic far 
sightedness and sagacity. 

Those who have been associated with 
Mrs. Potter in recent years have been 
impressed by her infinite energy. Pos 
sessed of rare iudgment, sound and 
fearless in her policies and constructive 
in her criticism, she was a source of 
constant inspiration to her associates. 

Evson T. KILvamM. 


close 


New York City, 
Feb. 2, 1932. 


Frame Analysis 
by Slope-Deflection Method 


Sir—In your Dec. 10 issue Orrin H. 
Pilkey again brings up the point of 
what should be considered as the length 
of a member in statically indeterminate 
stress analysis. This is one of the most 
consistently controverted points of 
rigid-frame analysis. The writer feels 
justified in his use of the clear length 
for the following reasons: In the com- 
paratively heavy mass of material con- 
stituting the joint (the mass bounded 
by the planes defining the clear lengths ) 
the actual J on any section is so in- 
definite a quantity that there is practi- 
cally no rational method for the inclu- 
sion of its effect, but its amount is so 
large that any distortion occurring here 
is negligible from all practical stand- 
points. Furthermore, since we are deal- 
ing with relative values of E//L, the 
final moments would be practically the 
same by either method. Finally, any 
length that we may use (between the 
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limits of clear span and center-to-center 
distance) is considerably more accurate 
than our knowledge of the actual J 
values would justify. 

Regarding Mr. Pilkey’s contention 
that the slope-deflection method does not 
allow the user to visualize what is 
happening in his structure, while the 
method of Professor Cross does, I dis- 
agree heartily. Distortion in itself is 
the only visual evidence of structural 
action. The slope-deflection method, 
actually calculating these distortions, 
does nothing if it does not tell the user 
what is happening in his structure. It 
is significant that the slope-deflection 
method antedated (1915) everything 
that has been done in this country on 
“exact” rigid-frame analysis. Before 
this time the only use of the angle of 
rotation at the joint or member-end as 
an unknown to be solved was in the 
special problem of secondary stresses 
as treated by the noted German authori- 
ties, Manderla and Mohr. 

In “Engineering Studies No. 1,” of 
the University of Minnesota (1915), 
G. A. Maney first generalized this 
method for application to all types of 
rigid-frame problems, including effects 
of joint rotation, member rotation and 
translation, and loadings of all types, 
not only at joints but between member 
ends. The general equation took the 
form 
Map = Mry-as + K(3Rap— 264 — Op) 
For vertical loadings the form is 

Mar Mr-an — K(204 + 4p) 
The first well-known specific applica- 
tion of this method was in Bulletin 80 
of the University of Illinois experiment 
station on wind stresses, where Mr. 
Maney is given credit for the method 
used. Here the effect of loading be- 
tween the ends (Mr_apz) is omitted. 

The equation of the slope-deflection 
method that applies to rigid frames 
under vertical loading involves only 
three easily visualized conceptions: 

1. When the rigid joints at the ends 
of a member AB are held fixed against 
rotation we have a zero case or starting 
point; the end-moments are the so- 
called fixed-beam moments. 

2. As these fixed joints are allowed 
to rotate to a condition of joint 
equilibrium under the influence of all 
adjacent spans and loadings, a correc- 
tion, which is a definite function of the 
angular rotation of both joints (@4 and 
x), is applied to cach end. 

3. Any angular twist, 94, or corre- 
sponding bending moment, applied at 
end A, causes only one-half of the bend- 
ing moment at end B that it does at 
end 4. 

It is only because of this last fact 
that convergence is possible. This basis 
for convergence has been used by All- 
ston Dana, designing engineer of the 
suspension bridge over the Hudson, 
in finding secondary moments in bridge 
members, and has been used for many 
vears by Professor Maney, occurring 
in some of his earliest publications. 







Practically every engineer who has pro- 
posed a solution based on this fact— 
and there have been several in the past 
two years—has given the slope-deflec- 
tion method credit for the conceptions 
that lead to their methods. 

Professor Cross’ method, however, 
gives no credit for the conception of 
either the fixed-beam moment as a 
starting point, or the 50 per cent reduc- 
tion feature as a basis for convergence. 
Yet these two principles are all he uses. 
The first idea was strictly a slope-de- 
flection concept, and the second, based 
upon the slope-deflection equation, was 
common property for the elimination of 
tedious work in the solution of the 
simultaneous equations of rigid-frame 
analysis since the early history of this 
subject. 

The vw er feels that the visualization 
of rigid.°.3me distortion, which is in- 
herently wecessary in the use of the 
slope-deflection method, has done more 
to simplify the whole subject to the 
profession than any other single thing, 
and is entirely unable to account for the 
origin of Professor Cross’ method or 
any other “exact” method using suc- 
cessive approximations upon a_ basis 
other than this clear picture of rigid- 
frame analysis, which was first pre- 
sented by Mr. Maney in 1915, and 
which not only antedates all these meth- 
ods but has created the interest leading 
up to these several variations of the 
original presentation. 

Joun E. Govppere. 


Chicago, Il., 
Dec. 21, 1931. 


Job Curves and Water-Cement 
Ratios 


Sir—With the view to simplifying 
the plotting of job curves for rein- 
forced-concrete construction, Inge Lyse 
(ENR, Nov. 5, 1931, p. 723) suggests 
using the reciprocal of the water-cement 
ratio as a variable rather than the 
water-cement ratio itself. He resorts 
to an old trick that is familiar to mathe- 
maticians—namely, expressing a hyper- 
bolic relation between two variables 
x and y as a linear relation between the 
x and 1 

Vv 
Abrams’ curve 4 
_ 14,000 


Ww 
~~ 
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variables 
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over the range of water-cement ratios 
found in practice has the characteristics 
of a hyperbola. Over the practical 
range of water-cement ratios this equa- 
tion can be represented by the formula 


7 2 
5 = 27,000 __ 1 600, or G = —27:000 


G S +- 1,600 
in which G is the gallons of water per 
sack of cement in the mix. The discrep- 
ancy between the two formulas is less 
than 2 per cent for water-cement ratios 
ranging from 4.5 to 8.5 gal. per sack 
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of cement; and outside this range, lyi: 
between 3.75 and 10 gal. per sack 

cement, the error is less than 6 per ce: 
Expressing the water cement ratio 

gallons per sack of cement is most easi 
understandable for the inexperienc: 
man. To simplify the construction 

typical job curves it is necessary 

search in another quarter rather th 
use a cement-water ratio by weight wi: 
which he is not familiar. 

For instance, assuming the typic 
job curve is of the exponential typ 
suggested by Abrams, 

A 


S = —we 
B “F5) 
we can plot this formula as a straigh: 
line on semi-logarithmic paper and gai: 
the same simplicity that Mr. Lyse claim 
for his cement-water ratio. 
F. T. Mavis 


Associate Professor of Mechanics an 
Hydraulics, State University of Iowa 
Iowa City, lowa, 
Dec. 16, 1931 


T-Flange Girders 


Sir—The ariicle by Messrs. Weiskop1 
and Pickwo: (ENR, Oct. 29, 1931, 
p. 686), which described a _ new 
type of plate girder, using a T-section 
for each flange, is interesting to us be- 
cause at the time it appeared our office 
had finished the design and was prepar- 
ing the shop drawings of the structural- 
steel frame for an eight-story automobile 
building and storage warehouse 200x 
268 ft. (between 64th and 65th Sts. west 
of West End Ave., New York City), 
in which we utilized nine girders of a 
type similar to that proposed in the 
article. The building involves about 
7,000 tons of steel, of which 1,100 tons 
are used in heavy plate girders and 
trusses in the first tier, required because 
of irregular column spacing occasioned 
by the tracks of the New York Central 
Railroad that run under the building. 
Above the first floor the column spacing 
had to be uniform (334x24-ft. panels) to 
permit the efficient storing of automo- 
biles. 

The idea of using T-flange girders 
did not directly originate with me but 
was suggested by articles appearing in 
the April 24 and July 31, 1931 numbers 
of Bautechnik, describing a new plate- 
girder section, the basic principle of 
which is the utilization of wide T-sec- 
tions (Peiner sections) for each flange, 
with welded web plates, as shown in 
Fig. 1. 

The writer immediately investigated 
the possibility of applying this principle 
to the girder sections designed for the 
above structure. Girder webs in the 
building were limited from 48- to 60-in. 
depths on spans from 24 to 56 ft. re- 
quiring very heavy flange section, addi- 
tional shear plates and increased num- 
ber of flange rivets due to excessive 
rivet grips; in many cases flange and 
web rivets were required in four and 
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Fig. 1—T-flange girders with welded 


webs described in German magazines. 
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Fig. 2—T-flange-girder (studied but not 

used) detail where girder is continuous 
past a column. 
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Fig. 3—T-flange girders used in design 
of warehouse in New York City. 


six shears, using l-in. rivets. In the 
majority of cases twin girders are used, 
with the webs straddling the columns 
and the inside flanges blocked out, ex- 
cepting those girders that frame? into 
other girders. 

Study of the application of the 
T-flange-section principle showed that 
it was easily applicable to girders fram- 








ing between other girders but undesir- 
able when twin girders were necessary. 
In the latter connection some study was 
given the idea of welding a web at the 
ends of a girder between the stems of 
the split wide-flange sections, to carry 
this web and the regular outer web 
plate past the columns (Fig. 2); but 
the absence of published data on welding 
for such loading conditions prompted 
us to abandon this idea and to use regu- 
lar flanges built up of angles for all 
girders straddling columns. 

The T-flange girders finally used are 
nine in number, framing between other 
girders. The typical section of one of 
the girders (Fix. 3) uses T-flanges cut 
from 36-in. 300-Ib. rolled sections with 
4-in. web plates either side of the stem. 
Welded plate stiffeners are used as well 
as welded tieplates. Three 1-in. flange 
plates are used top and bottom at the 
maximum section of the girder. 

The foundations for this building are 
completed, but steel erection is held up 
until spring. The architects are De- 
Pace & Juster, New York, N. Y., and 
the writer is consulting engineer. 

James E. GEISsBeRGER, 
Consulting Engineer. 


New York City, 
Oct. 30, 1931. 


The Four-Cup Anemometer 
the 


Sir—At a recent meeting of 
American Meteorological Society, it 
was announced that, commencing Jan. 1, 
1932, all wind velocities would be taken 
from tne old four-cup Robinson ane- 
mometer and not from the three-cup, as 
has been done since Jan. 1, 1928. Only 
corrected velocities will be published. 
The Weather Bureau in New York ad- 
vised me that this ruling has gone into 


effect. This change can but add to the 
confusion already existing regarding 


published wind velocities. 

Rosins FLEMING. 
New York City, 
Jan. 12, 1932. 


Shopping for Bids 


Sir—It seems that there are still 
people who are sure that “there ought 
to be a law” to correct any evil or 
apparent evil that crops up at any time 
or place. So now it is proposed that 
we shall have a law to prevent shopping 
of sub-bids by general contractors. 

Admitting the evil that is inherent in 
shopping sub-bids, there seems to be 
no good reason for sustituting some- 
thing that may develop into a greater 
evil. 

In the first place, the purpose of 
letting a general contract is to place the 
responsibility for the execution of a 
given piece of work upon one man or 
one organization, and the general con- 
tractor is, in theory at least, responsible 







for all of the frailties and failures of his 
subcontractors, and none of their 


short- 
comings him from full ac- 
countabilitv for the entire and satisfac 
tory completion of the work 

With that fact in mind, and also the 
fact that many a general contractor has 
suffered losses because of withdrawal 
of bids by subcontractors, failure of 
subcontractors to include important 
items in their estimates and failure of 
subcontractors to complete work, it 
becomes apparent that every attempt to 
control or dictate the award of sub- 
contracts is an unwarranted interfer- 
ence with the general contractor in the 
discharge of his contractural duties. 

Then, too, there are many contractors 
who themselves are competent to, or 
who employ consultants who are com- 
petent to estimate an entire project 
from start to finish without even a taint 
of obligation to a sub-bidder and then 
award subcontracts and purchase ma 
terials under whatever market condi- 
tions exist after the award of the 
general contract. 

The law proposed by Representative 
Goss, as reported in Engineering News- 
Record, Dec. 24, 1931, would deprive 
such contractors as these of a fair op- 
portunity to use and profit by the ability 
that they possess. 

A practice, such as suggested in the 
proposed law, has been used in private 
bidding many times in the past. Be- 
nevolent as it may seem in theory, in 
reality, instead of affording protection 
to subcontractors, it has actually been 
used as a club to beat down general 
contractors’ bids. 

When the general contractors have 
disclosed in their proposals the amount 
included under each subcontract item, 
the parties letting the contract have 
picked the lowest figure mentioned by 
any general contractor for each sub- 
contract and naturally have been able 
to produce a total figure lower than any 
original contract bid. The next step, 
of course, was to call in the lower 
general-contract bidders one by one and 
attempt to hammer their figures down 
until someone had the job without the 
chance of making a profit. 

As long as general contracting is 
acknowledged to be a reasonably satis- 
factory method of getting work done, 
the simplest possible form of bid is the 
one that is going to bring out the most 
truly competitive bids. 

What is more necessary under present 
conditions and what would probably 
afford greater protection to material 
men and subcontractors than the pro- 
posed law is the authority, joined with 
the courage and honesty, on the part of 
all parties letting contracts, whether 
public or private, to reject all bids that 

are too low to permit of satisfactory 
completion of a job with a profit to the 
contractor. 


abs« | ve 


Cuaries D. DINGMAN. 
Palmer, Mass 
Jan. 15, 1932 











Lowest Responsible 
Bidder Defined in 
Proposed Bill 


NCE again Congress has before it the 

question of the definition of the lowest 
responsible bidder on government contract 
work. Last year a bill seeking to stand- 
ardize public contracts was drafted which 
contained a provision authorizing the execu- 
tive departments to award contracts to 
other than the low bidder in cases where 
they held such action would be to the best 
interests of the government. This provi- 
sion was criticised by the comptroller gen- 
eral, who took the position that it would 
give the contracting offices too much dis- 
cretionary power. The bill did not pass the 
House. 

A redrafted measure has been brought 
forth this session which meets the approval 
of the comptroller general but which does 
not satisfy the executive departments. This 
time the lowest responsible bidder is defined 
as one who is able to show before the bids 
are opened that he is possessed of sufficient 
plant, equipment and financial resources to 
justify the conclusion that he is qualified 
to perform the construction work. In the 
case of the purchase of supplies, it is pro- 
vided that the lowest responsible bidder 
must make a previous showing that he 
regularly manufactures or deals in the sup- 
plies described in the specifications. 

3efore the judiciary committee, which is 
considering the bill, E. W. Cushing, speak- 
ing in behalf of the executive departments, 
protested that under the bill the contracting 
officials would not be allowed to exercise 
any judgment in awarding contracts. 

In its general form, the measure provides 
for uniform procedure in government con- 
tract work, including such matters as ad- 
vertising for bids, forms of contracts, 
liquidated damages, filing of contracts, and 
payments. It also requires that preference 
be shown to articles and materials of do- 
mestic origin or manufacture. 
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South Carolina to Resume 
Highway Work 


Work on contracts involving about $5,- 
000,000 in highway construction will shortly 
be resumed in South Carolina, it is ex- 
pected, as a result of a bill passed last week 
by the legislature of that state which per- 
mits the state highway department to issue 
twelve months’ notes at 6 per cent interest 
in payment of estimates. When the depart- 
ment became short of funds in December 
much of the work under way was stopped. 
Officials and contractors generally think 
the new method of financing will bridge 
over the present emergency. Some con- 
tractors believe that the proposed notes will 
be negotiable only at a heavy discount, but 
the consensus is that practically all of the 
jobs that were shut down will soon be in 
full swing again. The recent legislation 
makes no provision for financing new con- 
tracts with the short-term paper. 










President Starts Movement to 
Bring Out Hoarded Money 


Means of bringing into circulation the 
13 billion dollars now being “hoarded” 
were discussed at a meeting in Washington 
last week called by President Hoover and 
attended by representatives of organizations 
of all types. It was decided to set up or- 
ganizations in every community, under the 
leadership of Frank Knox, publisher of the 
Chicago Daily News. These local com- 
mittees will take systematic steps to restore 
confidence and will formulate a program 
to induce hoarders to allow their money to 
be put to work. The federal government 
is expected to do its full part in providing 
safe investments. Government bonds al- 
ready are available in $50 denominations. 
Consideration is being given to the issu- 
ance of $5 savings stamps and there even 
may be a return to the thrift stamps of war 


time in 25c. denominations. Further de- 
tails of the program have not been 
formulated. 

sere 


Newark’s City Housing Plan 
Upheld by Court 


The court of errors of New Jersey has 
upheld the decision of the state supreme 
court, affirming the action of the city com- 
mission in adopting an ordinance authoriz- 
ing an agreement by the municipality with 
the Prudential Insurance Co. for the con- 
struction of modern housing facilities. By 
the terms of the agreement the Prudential 
company would acquire two blocks in the 
third ward of the city for home construc- 
tion and the city, for $1,200,000, would 
acquire an inside strip in the development 
for use as playgrounds. 
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House Committee to 
Drop Amendments t 
Prevailing Wage Act 


PON assurances from the comptrol! 

general that his department will a 
cept the provisions of the recent executi\ 
order strengthening the provisions of 1! 
prevailing-wage law, the labor committ: 
of the House of Representatives has abou: 
decided to abandon its effort to amend th 
act. It is still the intention of the con 
mittee, however, to press for action o: 
legislation now being drafted for the pur 
pose of applying the principle of the pre 
vailing-wage act to flood-control and othe: 
work being done in the field by the engi 
neers of the war, interior and agricultur: 
departments. 

The effect of the executive order issued 
by the President is to give government con- 
tracting officials greater authority in en- 
forcing the act. R-presentative Connery, 
of Massachusetts, chairman of the labor 
committee, takes the position that this order 
makes it less necessary to amend the act, 
although he feels that it is lacking in some 
respects. He believes that a responsibility 
rests on the committee, however, to insure 
the workers on the flood-control project 
and on federal dams that they also will 
receive the wage rate prevailing in the 
locality where the work is done. 

Since he feels that it may be difficult to 
determine the prevailing rate in sections 
where the ‘flood-control work is being car- 
ried on, Representative Connery believes 
that it may be necessary to authorize the 
secretary of labor to determine what the 
rates should be, based on living costs. 





Survey Made by Real Estate Men 


Finds Homes Needed 


RMED with figures that show that 267 
American cities will need new homes 
soon or have an actual shortage now, repre- 
sentatives of the National Association of 
Real Estate Boards have asked U. S. Sen- 
ator Watson to speed the hearings on the 
proposed federal home loan banks bill, 
which would set up a new system to dis- 
count first mortgages held by financing 
institutions. Mr. Watson has set Feb. 15 
as the date for resumption of the hearings. 
Herbert U. Nelson, of Chicago, execu- 
tive secretary of the real estate association, 
told the Senator that a country-wide survey 
made 30 days ago in 318 cities on the over- 
building question revealed the great need 
for the new banks. He said that the sur- 
vey shows, contrary to public opinion, a 
normal supply of homes in key cities 
throughout the country which “all econo- 
mists, bankers, and business men know 
means new structures will be required,” and 
that direct testimony from these cities 
shows construction money is not available. 
No overbuilding is reported by cities of 
over 500,000. Mr. Nelson stated the sur- 


nimrbcte-petaile 
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vey brought out the “depressing fact” that 
in cities where there is an actual demand 
for new housing, first mortgage loans can- 
not be obtained and that this condition is 
responsible for the dormant condition of 
the real estate market which affects ad- 
versely so many other great allied busi- 
nesses and trades. He said: 

“City after city reports no local mort- 
gage money available at all. 

“There is a dearth of money for this 
purpose in every section of the United 
States. 

“In large population centers 60 per cent 
of the surveyed cities are seeking loans for 
real estate mortgages. There is much less 
money for this purpose than a year ago in 
the same cities. 

“It is clear that this goes hand in hand 
with the continuing inactivity in the resi- 
dence construction market. Reports made 
by our local real estate boards in 318 prin- 
cipal cities show 84 per cent with a normal 
or short supply of homes, 13 per cent have 
an actual present shortage and only 16 per 
cent an oversupply.” 
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Direct Federal Relief 
to Be Voted Down 


As this is written, it seems certain that 
the LaFoliette-Costigan proposal for direct 
federal relief will be voted down, as will 
the substitute proposition to authorize 
$375,000,000 for highway construction. Out 
of the controversy, however, it is expected 
that a proposition will emerge that will 
provide a large authorization for public 
works. It is believed that such a measure 
can be drafted along lines that will meet 
the approval of the administration. 

The amendment to the La Follette-Costi- 
gan bill proposed by Senator Black, of 
Alabama, simply added to the proposal for 
direct relief the additional authorization 
for funds to be turned over to the states 
for roadbuilding purposes. The proposal 
differs in two important particulars from 
the federal-aid plan. The money would 
not have to be matched by the states and 


they would not be required to repay it. 
This money could be expended for the 
construction of -roads through cities, irre- 
spective of size, instead of following the 
2,500 population limit of the federal-aid 
regulation. Except for these provisions the 
money would be handled as are federal- 
aid funds. 
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Kentucky Reduces Salary Limits 
for Highway Commissioner 


A law passed by the 1932 legislature of 
Kentucky provides a maximum salary ot 
$5,000 a year to any employee of the state 
highway commissic~. commissioners being 
paid $20 per working day, with maximum 
of $3,000 annually. The act fixes the salary 
of the chairman of the commission at 
$5,000. Opponents of the law claim that 
with this limitation it will be difficult to 
obtain the right type of engineer. 


Engineering Institute of Canada Holds 
Annual Meeting in Toronto 


HE 46th annual convention of the 

Engineering Institute of Canada was 
held at the Royal York Hotel, Toronto, 
Feb. 3-5 with an attendance of about 400 
delegates from all parts of Canada. The 
election of officers resulted in the election 
of Charles Camsell, deputy minister of 
mines, to be president for the year 1932, as 
noted last week. The new vice-presidents 
are: A. H. Harkness, Toronto; A. B. 
Normandin, Quebec, and S. C. Mifflen, 
Glace Bay, N. S. 

C. G. Porter, the retiring president, in 
his annual address pointed out that a new 
outlet for scientific research lay in the con- 
servation of Canada’s natural resources. 
Engineering and science had been wonder- 
fully successful in their application to in- 
dustry, he stated. It is possible that a 
revolution is due in the field of economics 
and politics; if so, engineers and men of 
science should feel it their duty to assist 
economists and legislators in applying 
scientific methods in seeking solutions of 
their problems. 


W. Hamilton Fyfe, principal of Queen's 
University, was the chief speaker at the 
dinner held Thursday evening. He made 
a forceful plea for the development of the 
cultural side of engineering education. 
Engineering skill, knowledge and_intelli- 
gence, he said, had been exploited, to the 
detriment of humanity, not only in the 
production of armaments which threaten 
human security but by men who have made 
fortunes out of mass production of inferior 
and cheap machinery which tends to fetter 
the advance of science. Unless the engi- 
neer has an opportunity to develop his 
interest in all the manifestations of the 
human spirit, he is stunted as a human 
being and less effective as an engineer. In 
the past the education of engineers has 
been weak in this respect because the deans 
and the professors of the faculty of engi- 
neering have left this to the faculty of arts. 
Science is solving every problem that indus- 
try presents, and yet industry is languish- 
ing because engineering is in bondage to 
finance and there has been as yet no attempt 
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ALL-METAL OFFICE BUILDING IN RICHMOND, VA. 


The distinction of occupying the first all- 
metal office building in the United States is 
claimed by the department of public works 
of Richmond, Va. In the building shown 
above, which was recently completed, a steel 


frame with open-web joists and steel plate 

floors is inclosed in aluminum. Steel case- 

ment windows that extend from the first floor 

to the roof are backed at the spandrels by 
aluminum sheet. 
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to apply the beneficial methods of science 
to the problems of financial control 

Papers of special interest to civil engi- 
neers among the wide range of subjects 
covered at the meeting included the fol- 
lowing : 

The 
Niagara 


new water-supply system for 

Falls, Ont., was described by 
H. C. Acres, consulting engineer, of that 
city. Raw water for the new supply is 
taken from the Niagara River above the 
Falls at the mouth of the Welland River 
behind the protection afforded by the On- 
tario power commission’s intake. The water- 
supply intake leads directly to a treatment 
plant provided with facilities for coagula- 
tion, sedimentation, filtration and chlorina- 
tion, whence it is pumped to the city system 
through a steel reinforced-concrete pipe 27 
in. in diameter and 11,822 ft. long. 

Two hydro-electric plants on the Lievre 
River in Quebec, the High Falls and Mas- 
son plants, were described by H. S. Fergu 
son, New York. The High Falls plant was 
completed in 1930, and construction of the 
Masson plant was begun in 1931. The 
latter plant is unusual in that a deep rock 
tunnel 25 ft. in diameter, carried to a depth 
of 145 ft. below tailwater as it approaches 
the power house, has been substituted for 
the more conventional penstocks. 

Ice thrust at hydro-electric plants was 
the subject of a paper by Ernest Brown, 
dean of the faculty of engineering, McGill 
University, and George C. Clarke, vice- 
president, Fraser-Brace Engineering Co., 
Montreal. The paper outlined the results 
of a study made to determine what ice 
thrust should be provided for in the design 
of the Island Falls dam on the Churchill 
River. Temperatures of —50 deg. F. are 
to be expected in that part of Saskatche 
wan, hence the dam had to be designed for 
extreme conditions of ice thrust. On the 
other hand, the isolated location made the 
minimum safe section desirable because of 
the high cost of concrete. The studies 
showed that the high figures of from 40,000 
to 50,000 Ib. per linear foot of crest adopted 
for some dams is not justified—that a 
thrust of 10,000 Ib. is all that need be pro 
vided for. 

At the closing session the problem of 
rail and highway competition in transporta- 
tion was discussed at length. S. W. Fair- 
weather, director of the bureau of eco- 
nomics, Canadian National Railways, con- 
tended that there was too great disparity 
in costs to permit of anything like a com- 
plete substitution of motor vehicle for rail- 
way service. The bulk of the nation’s land 
transport must remain with the steam rail- 
ways. Whatever specific damage has been 
caused by motor competition has been more 
than compensated by the increased stand- 
ard of living and the general increase in 
industrial activity. R. M. Smith, deputy 
minister of highways for Ontario, defended 
the provincial government’s maintenance of 
highways on the ground that they were not 
subsidizing the truck and motor bus. W. A 
McLean, consulting engineer, Toronto, 
argued that the railways themselves should 
coordinate railway and highway traffic, 
rather than appeal to the legislatures for 
taxation and regulation which would cripple 
highway traffic. 

The Institute reports an increase in mem- 
bership from 4,691 to 4,715 for.the year 
1931. Its financial statement shows a small 
deficit again this year. As a result, all 
salaries have been cut 10 per cent and 
publication of transactions and a year book 
in 1932 is to be omitted. 
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More Funds Sought for Relief 
of Unemployed Engineers 


To arouse engineers of the New York 
metropolitan district to a recognition of the 
increasing need for funds for the relief of 
unemployed engineers the Professional 
Engineers Committee on Unemployment 
has called a mass meeting to be held at 
the Engineering Building, Monday night, 
Feb. 15. 

Since the first of the year cuts in the 
staffs of city and county departments due 
to reduced appropriations, as well as cuts 
in the staffs of other publicly financed or- 
ganizations and some private ones, have 
thrown more regularly employed engineers 
out of work and have ended temporary 
work provided for some of the unemployed. 
In view of this condition the engineers’ 
cominittee is confident that the remaining 
months of the winter will bring increas- 
ing calls upon its resources. 

To date the committee has raised in cash 
payments or pledges a total of $84,700. 
Work has been found for a total of 818 of 
the 1,727 men registered. However, the 
funds which the committee has raised to 
date were contributed by only 1,800 of the 
12,800 engineers in the metropolitan dis- 
trict. Wages paid to men placed by the 
committee, either from the committee’s 
own funds or from other relief sources, 
total over $190,900. 


Free Courses for Unemployed 
Engineers at Boston 


To permit unemployed architects and 
engineers in the Boston metropolitan dis- 
trict to make profitable use of their idle 
time, the Massachusetts Institute of Tech- 
nology is offering twelve courses free of 
charge to such men. The courses are in 
accounting, electrical distribution, electri- 
cal equipment of buildings, European art, 
foundations and soil mechanics, highway 
engineering, marketing, materials, mechani- 
cal equipment of buildings, production 
methods, reinforced-concrete design, and 
theory of structures. Courses run from 
Feb. 9 to May 25. 


°, 
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Standard Grading Rules 
Adopted for Face Brick 


Standard grading rules for face brick, 
which had been in process of preparation 
for more than a year and which will hence- 
forth be used as the basis on which these 
brick are sold, were formally adopted by 
the American Face Brick Association at 
its recent annual meeting. Four classi- 
fications are made—uniform shade, mingled 
shade, substandard and cull. All first 
quality brick are placed in the first two 
classifications, which have stringent re- 
quirements as to dimensional variations, 
chippage, color and warpage. 

The rules as adopted are based upon 
the standardized sizes of brick established 
in 1923. At that time a size of 8x3ix2} in. 
was made standard for smooth face brick, 
while a size of 8x3}x2} in. was made stand- 
ard for rough-textured face brick. It was 
recognized then, as now, that it is impos- 
sible to manufacture brick conforming 
exactly to these sizes, but no limitations 
as to the variation in sizes were worked 
out. The new rules cover this point 
thoroughly. 
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Acme Photo 
BRIDGE WRECKED DURING 


DEMOLITION 


Three workmen were killed on Jan. 12 when 
40-ft. concrete slab of the Carroll Ave. bridge 
at Takoma Park, Md., fell as they were de- 
molishing the structure. The crew had dyna- 
mited another portion of the bridge and had 
started to cut away the supports holding the 
remaining portion with acetylene torches and 
compressed air cutters when the supports 
buckled and the mass slipped forward and fell 
to the valley 75 ft. below. The work of de- 
molishing the old bridge and building a new 
one is being done by the Forbes & Murphy 
Construction Co., of Baltimore. An investiga- 
tion is being made by engineers of the state 
roads commission, but no report has been made. 





Chicago Sanitary District 
Lays Off 200 Employees 


Inability of the Sanitary District of Chi- 
cago to market its bonds has rendered 
necessary the temporary dismissal of 200 
employees, including 75 whose duties were 
technical. By this action $45,000 per 
month is saved on the district’s payroll. 
Most of the employees laid off were en- 
gaged in work supported by bond issues, 
and when bonds can again be sold it is 
expected that they will be reemployed. 

A total of $2,048,000 of bond interest and 
principal is now in default. The district 
was unable to meet obligations totaling 
$1,519,000 on Jan. 1, and this amount was 
increased $469,000 on Feb. 1. All em- 
ployees have been paid up to Nov. 15 only. 
Construction work has all been discon- 
tinued. As reported in ENR, Jan. 7, 1932, 
p. 32, no taxes have been collected by Cook 
County for many months. 


(a me 0m 


Capital and Contracts 


No new capital was issued in the week 
ended Feb. 6, marking the second week 
since the beginning of the year in which 
no bonds or notes of any kind were offered. 

Total new capital issued between Jan. 1 
and Feb. 6 amounts to but $58,000,000, 


—_.NEW CAPITAL 
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Engineers Appointed on 
Pine Canyon Dam Project 


Samuel B. Morris, chief engineer-su; ap 
intendent of the municipal water depa Ol 
ment of Pasadena, Calif., has announ wl 
the appointment of Ross White and Ve: ne 
L. Peugh, both of Pasadena, as const: : th 
tion engineer and resident engineer, : i 
spectively, on Pasadena’s Pine Canyon E 
project. Bids for construction of the « E er 
and an aqueduct are to be opened in Mar C 

Mr. White has had wide experience Pp 
dams and hydro-electric projects. | b 
supervised construction of the Don Ped a 
dam and the Exchequer dam, both in Ca C 
fornia, and in 1928 he became the super 
tendent of construction for the Alumim : : 
Company of America on the Chute-a-Car t 
dam and hydro-electric project in + 
Province of Quebec, Canada. He was « ‘ 


that work two years and during the ne 

two years supervised construction of t! 
Abitibi Canyon dam and_ hydro-elect: 
works of the Dominion Construction ( 

in the Province of Ontario. Last year | 
was engaged for special work for the wat: 
department in the preparation of specifica 
tions for the Pine Canyon dam. 

Mr. Peugh has been connected with t! 
Pasadena water department since 1928 « 
field engineer. From 1922 to 1925 he wa 
a resident engineer on the San Francisc 
Hetch Hetchy project. In 1928 he went 
to the Los Angeles, Calif., County Flood 
Control District as an assistant engineer 
and was engaged by the Pasadena wate: 
department in July, 1928. ; 


———%e—_—- 


Los Angeles Wins Point in 
Owens Valley Water Dispute 


One of the few remaining barriers to 
ultimate acquisition of all water rights in 
the Owens Valley by the city of Los 
Angeles, Calif., has been removed by th« 
state district court of appeal in a decision 
granting the city and its board of water 
and power commissioners the right to vote 
2,938 shares in determining officers and 
policies of the Owens River Canal Co 
There is a total of 5,000 shares in the 
company, organized to serve water to in 
dividual land owners in the valley. The 
decision upholds a lower court ruling 
against Karl Keough, of Owens Valley, 
and others. 


aes aha 


compared with $397,000,000 in the corre- 
sponding period of 1931. 

Cumulative public financing totaled 
$23,000,000, against $35,000,000 private; in j 
1931 the totals were $103,000,000 and f 
$294,000,000 respectively. 
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Personal Notes 


Wayne C. Nerr, of Ravenna, has been 
appointed division engineer for the fourth 
Ohio district, succeeding Charles E. Wild, 
who resigned recently to become city engi- 
neer of Akron. Mr. Neff has been with 
the department since 1920. 


E. A. KeEmMMLER, who was replaced as 
engineer of the bureau of highways by 
Clarence E. Wild when the latter was ap- 
pointed city manager of Akron, Ohio, has 
been retained as an engineering adviser 
and: consultant by Service Director Fred 
Clemmer. 


Henry L. Howe, former city engineer 
of Rochester, N. Y., has been appointed 
to the new engineering position recently 


created to be known as mechanical and 
electrical engineer. The position of consult- 
ing engineer, formerly held by C. Arthur 
Poole, now city manager, has been abol 
ished. 


Epwarp D. Boyer, cement expert of the 
Atlas Portland Cement Co. and later the 
Universal-Atlas Cement Co., has opened 
an office as consulting technologist in New 
York City. 

Warren T. HAnnvemo, lieutenant colonel, 
Corps of Engineers, has been appointed 
a member of the board of engineers for 
rivers and harbors, to succeed Lieut. Col. 
Max C. Tyler, Corps of Engineers, re- 
lieved. 


FRANK J. CHesTer, vice-president of the 
Lake Asphalt Co., has been named director 
of highways of Allegheny County ( Pitts- 





SOCIETY CALENDAR 


AMERICAN CONCRETE INSTITUTE, De- 


troit; annual convention, Washington, 
Db. C., March 1-4. 
AMERICAN RAILWAY ENGINEERING 


ASSOCIATION, Chicago; annual conven- 
tion, Chicago, March 15-16. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, Philadelphia ; annual meet- 
ing, Atlantic City, June 20-24. 


CONCRETE REINFORCING STEEL IN- 
STITUTE, Chicago; eighth annual meet- 
ing, March 7-9, Atlanta, Ga. 


NATIONAL PAVING 
TION, Washington; 
Chicago, Feb. 10-12. 


BRICK 
annual 


ASSOCIA- 
meeting, 


ASSOCIATION OF HIGHWAY OFFI- 
CIALS OF THE NORTH ATLANTIC 
STATES will hold its annual meeting in 
Atlantic City, Feb. 17-19. Lee J. 
Grover, state highway commission, Tren- 
ton, N. J., is secretary. 


ASSOCIATION OF PROFESSIONAL EN- 
GINEERS of the Province of Nova 
Scotia at its annual meeting at Halifax 
on Jan. 22 devoted most of its discussion 
to means of securing amalgamation of 
all engineering organizations in the 
province. Officers were elected as _ fol- 
lows: president, G. T. Medforth, Halifax; 
vice-president, F. R. Faulkner, Halifax. 


FLORIDA SECTION, American Water 
Works Association, will hold its annual 
meeting in St. Petersburg in conjunction 
with the two-day short course on water- 
works supplies, the short course on March 
15-16 and the section meeting on March 
17-18. 


ILLINOIS SECTION, American Society of 
Civil Engineers, has elected officers for 
1932: president, C. L. Post; vice-presi- 
dent, S. A. Greeley; secretary, F. G. 
Gordon; all of-Chicago. 


INDIANA SECTION, American Water 
Works Association, will hold its annual 
meeting at Purdue University, Lafayette, 
Ind., March 9-10. 


KANSAS ENGINEERING SOCIETY at its 
annual meeting, Jan. 28-29 in Wichita, 
elected the following ofhcers: president, 
L. K. White; vice-president, G. 4. Ahl- 
born; secretary-treasurer, E. R. Dawley. 
Eighty-four, half the membership, were 
in attendance In the general meeting 
registration and unemployment of engi- 
neers were discussed. Among topics in 
the five sections were the following: 
Wichita disposal plant, flood control by 
channel straightening, welding, Kansas 
cement properties, transportation on the 
Mississippi River. 


MEMPHIS ENGINEERS CLUB at its 
eighteenth annual banquet on Jan. 25 
elected the following officers: president, 
A. D. McWhorter; vice-president, H. M. 
Clayton; secretary-treasurer, J. F. Ryan. 


MONROE COUNTY CHAPTER, New York 
State Society of Professional Engineers, 
at its annual meeting in Rochester, Jan. 
26 elected Charles W. Marvin, assistant 


city. engineer, as its president for a 
third term. Howard S. Thomas was 
elected vice-president and Roy H. Hen- 
drickson secretary-treasurer. 


NATIONAL DRAINAGE, 


CONSERVA- 
TION AND FLOOD 


CONTROL CON- 


GRESS_ will hold its 21st meeting at 
Louisville, Ky., Feb. 17-19. President 
B. F. Williams, state reclamation engi- 


neer, Austin, Tex., will present a paper, 
“Progress in Flood Control and Drain- 
age,” and other papers include: “Rela- 





tions of Drainage, Flood Control and 
Inland Navigation,” J \ Harman, 


Peoria, Ill.; “Effects of the 9-Ft. River 
Channels,” C. H. Young, Muscatine, 
lowa; “Rights of Owners of Property 
Damaged by Dam Construction,” Judge 
a. We Fortune, Jeffersonville, Ind. ; 
“Economics of Western Federal ITrriga- 
tion,” Porter W. Dent, U. S. assistant 
commissioner of reclamation; “Engineer- 
ing Aspects of Conservation,” Denzil 
Doggett, assistant state engineer, Indian- 
apolis, Ind.; “Pymatung Reservoir,” E. K 
Morse, engineer of Pennsylvania water 
and power resources board; “Soil Loss 
by Erosion in Indiana,” R. F. Wilcox, 
state forester, Indianapolis; “Drought 
Control,” C. R. Knowles, superintendent 
of water service, Illinois Central R.R.: 
“Federal Relief for Drainage Indebted- 
ness,” FE. V. Willard, state water and 
drainage commissioner, St. Paul, Minn. 


NORTHWEST CONCRETE PRODUCTS 
ASSOCIATION at its annual convention 
in Longview, Wash., Jan. 
officers for 1932 as 
W. P. Hews, Yakima; vice-president, 
Charles Delling; secretary-treasurer, E. 
S. Warner, Tacoma. 


SEATTLE CHAPTER, Associated General 
Contractors of America. has elected the 
following officers: president, James Mur- 
dock: vice-president, George Teufel: 
secretary, M. Phil Butler; treasurer, A. S. 
Downey 


22-23, elected 
follows: president, 


SOUTHWEST ROAD SHOW and 
and Western Tractor and Power Farm 
Equipment Show, scheduled to be held 
in Wichita, Kan., Feb. 23-26, have been 
abanconed on account of general business 
conditions. The management announces 
that they will be revived in 1933 and will 
probably be held the last week in 
February. 


ST. LOUIS CHAPTER, American Institute 
of Architects, at its annual meeting on 
Jan. 26 reelected Eugene §. Klein presi- 
dent. Other officers chosen are vice- 
president, Oscar C. Mullgardt; secretary, 


School 


. John Hoener ; treasurer, Irwin 
Timlin. 

UNITED ENGINEERING TRUSTEES, 
joint agency of the four founder engi- 


neering societies, has elected Harry A. 
Kidder, superintendent of motive power 
of the Interborough Rapid Transit Co., 
New York, president for 1932. Vice- 
presidents named are Harold V. Coes, 
of Ford, Bacon & Davis, and Arthur 5S. 
Dwight, of Dwight & Low Companies. 
Alfred D. Flinn will serve as secretary. 
On the board of trustees representing 
the American Society of Civil Engineers 
are Frank E. Winsor, of Boston; Charles 
A. Mead, of Newark, N. J., and Arthur 
S. Tuttle, of New York. 


burgh), Norman F 
whose title was director of public works 
before the recent reorganization of the 
county government structure (/.\'R, Jan. 14, 
p. 72). Mr. Chester will have charge of 
highway, bridge and building constructi 

and of highway and bridge maintenance 


Apotpn J. ACKERMAN, formerly hy 
draulic designing engineer of t Alum: 
num Company of America in Pittsburg! 
has been appointed structural engineer 

the W. E. Callahan Construction Co., and 
Peterson, Shirley & Gunther, contractors 
on the Madden Dam project in the Canal 
Zone, and is at present 
St. Louis office 


succeeding 





located in their 


Obituary 


Wittram B of Halifax, 
member of the engineering staff of Halifax 
harbor commission for the Tast four years, 
died on Jan. 23. Mr. was 41 
years old. 


Ross, Me Su 


Ross 


Cnartes B. Hurtey, for 43 vears a resi- 
dent of Tacoma, Wash., died in that city 
on Jan. 30, at the age of 72. In 1903 Mr 
Hurley organized the Hurley-Mason C 
general contractors, and constructed man 
buildings in Tacoma, including Fort Lewis 
during the World War 


Crarces B. CaAmMPretr, a civil engineer 
in the city engineer's office of Watertow: 
N. Y., for the past six years, died in that 
city on Jan. 30. Mr. Campbell was born 
in England 71 years ago and was graduated 
from the engineering 
versity of Toronto and 
engineering degree from 


school of the Uni- 
also held a 
New York ur 


versity. At one time he was engaged 
engineering practice in Montreal. 
Hucu M. Barkan, of Milltown, N. B 


died on Jan. 20, aged 74. After his gradua 
tion in civil engineering from the Univer 
sity of New Brunswick, Mr. Balkam e1 

gaged in civil engineering in northern On- 
tario in the construction of the Grand 
Trunk Railway. In later years he was an 
engineer in the construction of the St. John 
& Quebec Railway and also the trans- 
continental division of the Canadian Na- 
tional, Railways. For some years previous 
to his death he was a consulting engineer 
for municipalities and public 
New Brunswick and Maine. 


Joun Westey HAcKNEY, city 
of Atlantic City, N. J., since 1897, died on 
Jan. 30. Mr. Hackney was born in 1866 
and was graduated from Lehigh Univer- 
sity in 1887. In 1890 he became associated 
with John P. Ashmead, of Atlantic 
and in 1892 formed with him the civil en- 
gineering firm of Ashmead & Hackney, 
this association continuing until 1897, when 
Mr. Hackney took over the duties of city 
engineer exclusively. He played an im- 
portant part in the municipal planning ot 
Atlantic City, among his achievements 
being the design and execution of the 
boardwalk and creation of the city’s thre: 
million dollar gravity storm-Sewer system 
He was also consultant for Ocean Cit 
N. J., in planning its sewer system. Mr 
Hackney was a member of the American 
Society of Civil Engineers, the American 
Society of Municipal Engineers, the Society 
of American Military Engineers and the 
New Jersey f Professional 


utilities in 


engineer 


City 


Association of 
Engineers and Land Surveyors. 
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Materials Markets Slower 


Sales of building materials are consid- 
erably under year-ago volume. Estimated 
per cent drop in freight-car requirements 
for the first quarter, compared with 1931, 
are: cement, 14 per cent; lime and plaster, 
13; iron and steel, 13; concrete aggregate, 
12; clay products, 11; prepared roofing, 
11; lumber 10. 


Cement—December figures on movement 
from mills show production 5,998,000 bbl, 
shipments 4,142,000 bbl. and stock 24,- 
075,000 bbl. These represent decreases of 
29 per cent for production, 27 per cent for 
shipments and 7 per cent for stocks. Prices 
dropped 5c. per barrel, to $2.10, at Min- 
neapolis; 15c., to $1.85, at St. Louis; 260c., 
to $2.30, at Los Angeles. 
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Steel—Sales of fabricated structurals 
aggregate 10,700 tons a week, compared 
with 30,800 tons last year. Operating rate 
for whole industry is 39 per cent, against 
46 per cent a year ago. Pittsburgh bars 
10c. lower, to $1.50. Federal Trade Com- 
mission has completed report on steel rail 
pe which have not varied since Oct. 1, 
1922. 

Lumber—Mill stocks total 4,065,000,000 
ft.b.m., compared with 4,768,000,000 ft. a 
year ago. Unfilled orders total 431,000,000 
ft., compared with 653,000,000 last year. 
While stocks are lighter than in 1931, there 
is but 10.6 per cent already sold, compared 
witi 13.7 per cent last year. Adjustment 
of production to orders is closer than at 
the beginning of 1931. 

Paving Materials—Seasonal slackness is 
reflected by following reductions: granite 
blocks, 30c. per sq.yd. (to $3) at St. Louis, 
and $1 (to $2.75) in Kansas City; asphalt, 
80c, per ton (to $14.60) in Atlanta, and $1 
(to $14.50) in Cleveland, for bulk lots. 





Wage Reductions in Building Trades 
Prevalent Throughout Country 


V AGE agreements of two or three 
years’ standing between building 
trades unions and employers are expiring 
in many cities throughout the country. In 
several cities, as contracts terminated, re- 
newals were made at lower rates. In the 
remaining cities, where contracts will not 
expire until later in the year, there is 
marked determination evident among con- 
tractors to make reductions of approxi- 
mately 25 per cent from former scales. 

Estimates of the American Federation of 
Labor place present unemployment in the 
United States at 8,000,000 persons, the in- 
crease from January, 1931, to January, 
1932, being 1,000,000. Federation figures 
indicate that the “worst” six trades, in per- 
centage of unemployed, are: building, 62; 
musicians, 53; clothing and textiles, 44; 
general manufacturing, 37; water trans- 
port, 37; metal trades, 35. Local reports 
follow. 

Buffalo—Plumbers voluntarily accept cut 
of $2 per day, to $10. Order affects 125 
men, Water-main extension program will 
employ 2,500 men. Workers will be drawn 
from welfare department list and receive 
$5 per day, three days a week. 

New York—By the 25 per cent cut an- 
nounced by the Building Trades Employers 
Association for April 30, without consent 
of the unions, bricklayers will receive $1.50 
per hour; carpenters, plasterers, plumbers, 
tile setters and asbestos workers, $1.25; 
helpers and laborers, 873c. All trades are 
affected. 

Philadelphia—Standardized wage of $1 
per hour for all skilled building trades is 


proposed by the builders’ exchange, unions 
dissenting. 


Baltimore—Four-day schedule adopted 
for city laborers, in which each man loses 
one day's work in five Additional men 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN 


New 
England 

Waterworks $12 
Sewers é 211 
Bridges, public 45 
Excavations Kn Peat 
Streets and roads 695 
Federal government 484 
U nelassified, public 240 
Buildings, public 1,628 
Total, public 3,257 
Buildings, industrial 790 
Buildings, commercial 1,750 
Bridges, private 45 
Unclassified, private 240 
Total private 2,825 
January 1932, 4 weeks 6,082 
December, 1931, 5 weeks 12,083 
January, 1931, 5 weeks 13,138 


from ranks of the unemployed will be 
added to payroll to make up the extra 
dax’s work. 

Washington—Local building trades unions 
charge contractors on school project with 
violation of the Bacon-Davis prevailing 
wage law. Affidavits state that workers 
were compelled to sign blank payroll slips. 

Norfolk—Wages of all building trades 
reduced. 

Memphis—Electricians voluntarily accept 
cut of $2 per day, to $8, with five-day 
week, until Dec. 1. 

Cleveland—New scale proposed by em- 
ployers’ association cuts wages of steam- 
fitters’ helpers 30 per cent, common labor- 
ers 28 per cent bricklayers, lathers, plas- 
terers, slate roofers and floor scrapers 15 
per cent. The laborers’ reduction makes 
wage lowest since 1914. 

Columbus—County road workers cut 10c. 
per hour on Jan. 14, to 40c. Plumbers and 
steamfitters agree to a reduction of 25c. 
per hour, to $1. 

East Liverpool, Ohio—Painters and deco- 
rators voluntarily accept cut of 25c. per 
hour, to $1, Agreement pending © with 
bricklayers, electricians, plumbers’ and 
masons’ laborers. 

Marion, Ohio—Bricklayers voluntarily 
accept cut of 124c. per hour, to $1.25. 

St. Louis—Composition roofers struck 
Jan. 8 against wage reductions of 37}c. 
per hour, to $1. 

Moberly, Mo.—Painters and decorators 
voluntarily accept cut of ¥23¢c. per hour, 
to &7he. 

Lincoln, Neb.—Bricklayers voluntarily 
accept cut of 25c. per hour, to $1. 

San Antonio—Carpenters’ wage reduced 
$2 per day, to $7, with 53-day week. 
Similar agreements with other trades fore- 
seen. 

San Francisco—All building trades me- 
chanics now on five-day week. The 1931 
wage schedule will be retained, since the 
change in hours of labor amounts to de- 
crease in cost of approximately 9 per cent. 

Spokane — Plumbers’ voluntarily take 
wage reduction of $5 per day, to $5. Em- 
ployers had suggested a cut of but $2 per 
aay. 


Thousands of Dollars (000 Omitted) 





COSTS AND CONTRACTS 





ENR Index Numbers 


Cost Volume 
Feb., 1932 161.82 Jan., 1932 121 
Jan., 1932 162.48 Dec., 1931 13% 
Feb.., 1931 196.61 Jan., 1931 208 


Average, 1931 181.35 Average, 1931 220 
Average, 1930 202.85 Average, 1930 %60 
1913 ate 5 I TE eb «os 100 


This Week's Contracts 


Heavy construction contracts, re- 
ported by Engineering News-Record in 
the week of Feb. 11, with some com- 
parisons, total as follows: 

(In Thousands of Dollars) 
Average of Last 
; . Four Weeks 
Buildings: 193° 1932 1931 

Industrial ..... $715 $2,041 $38,262 


i 6.496 8,350 16,314 
Streets and roads. 2,412 2.533 11,119 
Other construction, 1,033 5.707 12.111 

WN Site $10,656 $18,632 $42,807 

Tota), all classes, Jan. 1 to Feb. 11: 

1932 . gre asa % Ge Redes hate Wheaten $125,866 
Ree 8 6'4ea's ie Ge dae a 


330,882 


New Chicago Terminal Plan 


The latest addition to the many plans 
for a new terminal station at Chicago, to 
provide for railroads entering from the 
south, is that proposed by J. D’Esposito, 
consulting engineer, who proposes a loca- 
tion at State St. and Roosevelt Road 
(Twelfth St.).. This would serve the four- 
teen railroads now using the La Salle St.. 
Dearborn and Grand Central stations. The 
passenger station, between State and Clark 
Sts., would have 26 tracks, and west of it 
would be a large freight terminal extend 
ing to Franklin St. It is stated that the 
property could be acquired for $4 per 
square foot, whereas the present sites are 
valued at $20 per foot, so that that plan 
would be financially practicable. 


o 
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Concrete Pavement Yardage 


Below is given a tabulation of concrete 
pavement yardage awarded in the United 
States during the month of January, di 
vided according to roads, streets and alleys: 


ROOM Aaikes cet Sees 2,252,048 
BUPGRGR Si wc Ve 234,134 
Alleys : 





JANUARY, 1932 




















; Tni S 
Middle aaa Middle | West of Far |___United States | Canada 
| Atlantic F a a West Mississippi West Jan., | Jan., 1933 
neo —— 1932 1931 
$121 $155 $209 $390 $284 $1,281 $5,431 $134 
Re oe Sedeen< 339 46 165 3,208 5,079 423 
635 146 1,996 709 264 3,795 11,428 855 
25 6 ee EPS OP 229 323 2,908 226 
1,245 406 5,172 1,797 1,825 11,140 39,620 3,050 
1,427 3,846 1,361 7,742 1,556 16,416 vo. ere 
2,747 25 135 226 3,289 16,134 89 
ORO PE aries Cee ieee 1,039 11,621 25,359 460 
17,166 4,584 9,710 10,768 5,588 51,073 116,535 5,237 
2,613 94 768 671 3,747 8,683 i a Peat 
21,120 822 2,300 150 1,364 27,506 54,316 2,940 
oh BCE 25 Oe oF Velie 700 a 
RE caxdeae 40 90 275 2,907 51,979 1,250 
| 26,025 916 3,133 1,501 5,386 39,796 120,660 4,190 
43,191 | 5.500 12,843 | 12,279 10,974 | We 'S eekan hen 9,427 
53,086 8,012 | 18,266 25,073 8,611 ReEee Eitan 4,722 
118,362 | ‘18,201 33,812 32,700 WAGE 8 Sc acaae 237,195 12,690 
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Construction Equipment 
and Materials 


Paper Tubing as Form Spreader 


A form spreader of paper tubing which 
fits over the usual tie rods and is used 
in connection with cast spreader cones is a 
new development of the Universal Form 
Clamp Co., 972 Montana St., Chicago, Ill. 


——————_- 
os 


Paper tubing form spreader. 


The tubing is furnished in 4-ft. lengths 
to fit rods with diameters of i, 2, 4, 3 
and } in. A heavy paper sleeve 6 in. 
long is placed over the splice in installa- 
tions more than 4 ft. in length. The 
spreader cones are reamed out to provide 


a shoulder against which the tubing bears. 


.°, 
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Pipe of Reinforced Concrete 
With Steel Core 


Welded steel pipe with an interior lin- 
ing and exterior covering of reinforced 
concrete, used successfully abroad since 
1893, is to be manufactured and distributed 
in this country by the Bonna Pipe Com- 
pany of America, Inc., 52 Vanderbilt Ave., 
New York City. Because of the extremely 
sturdy construction, pipe of this type is 
used most economically for high-pressure 
installations. The central steel tube is 
made of steel plates welded by the oxy- 
acetylene process to make a_ watertight 
main. The interior lining of concrete, 
reinforced by both longitudinal and spiral 
steel bars, is applied by the centrifugal 
process. The exterior covering, similarly 
reinforced, is cast in place and cured under 
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Section of Bonna pipe joint. 


air pressure to insure a dense coating. As 
a result, the pipe is strong enough to with- 
stand the highest working pressures. 

The standard joint used, shown in the 
illustration, is formed by two separate 
processes. For the inner joint, a ribbed 
steel socket is welded to the central tube 
of a pipe section to form a bell. The 
plain end of the adjacent section is then 
inserted into the bell and the annular 
space packed with tarred yarn and lead 
pipe filled with a fibrous core. Although 
this joint has sufficient tightness for all 
practical purposes, a second or external 
joint is added of reinforced concrete, the 
principal function of which is to make 
the two pipes practically a continuous beam 
with sufficient elasticity to allow consider- 
able deflection. The finished joint is said 


to be as strong as, if not stronger than, 
the pipe itself. 

Jonna pipe is furnished in a large vari- 
ety of sizes and weights, and can be ob 
tained not only in straight sections but 
also in bends and specials of every descrip- 
tion. Advantages claimed include the 
absence of corrosion, an interior surface 
which improves in service, no expense for 
upkeep, absolute watertightness under any 
pressure, resistance to vibration and thor- 
ough protection against sudden changes ot 
temperature and electrolysis 
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New Tractor and Truck Models 


Addition of a crawler tractor known as 
the model T-20 TracTracTor to the line 
of McCormick-Deering power equipment 
has been announced by the International 
Harvester Co., Chicago, Ill. The Trac- 
TracTor is especially well adapted for 
heavy construction work, such as road and 
levee building and maintenance, where 
the going is soft or rough and where 
ample power is required. All controls are 
within easy reach of the driver, who has 
an unobstructed view ahead. Particular 
care has been taken in the design to guard 
against dirt and dust. The bearings of 
the drive gear and pinion shafts are pro- 
vided with specially developed diaphragm- 
type oil seals, and the track rollers and 


New crawler tractor 


idler bearings are als« 1 

seals of new design. Forty ball 

of which seven are in the et 

used in the machine. Trans 

final drive parts are mounted ent 

ball bearings. Power from the 

is available at belt or drawhbar, 

through a power take-off for the 

of auxiliary equipment. The tractor 

ates with three forward speeds li, 

2} and 3} m.p.h., and at 2 m.p.h. in reverse 

The tread width is 413 length of track 

ground contact, 524 in.; over-all width, 

55 in.; and over-all length, 112 in 
Announcement has also been made by 

this company of a new International Har- 

vester model A-3 six-cylinder 14-ton motor 

truck available with wheelbases of 136 and 

160 in. The engine used develops a maxi 

mum brake horsepower of 54 at 2,700 

r.p.m. Other features include single-plat 

clutch with vibration damper; 

transmission; flull floating, spiral bevel 

gear-type rear axle; mechanically operated 

four-wheel internal expanding brakes and 

cam and lever steering gear. 


four-speed 


New Publications 


Electrical Equipment Development—A 
44-p. analysis presenting facts and figures 
regarding the Westinghouse company is 
being distributed by Carreau & Snedeker, 
63 Wall St., New York. The booklet, en- 
titled “Ten Years With Westinghouse,” 
traces the development of Westinghouse in 
the electric elevator, shipping, lamp, radio, 
household appliance and other fields. 

Park and Estate Drives—The use of 
Bitumuls in country estate drives and 
walks and in parks is described in a 
well-illustrated 20-p. booklet issued by the 
American Bitumuls Co., 200 Bush St., San 
Francisco. 

Barges and Dredges—Forty years’ ex- 
perience in building floating and terminal 
equipment, dock and material-handling in- 
stallations, including dredges, barges, tow- 
boats, cranes and marine railways, is de- 
picted in a fine 116-p. book published by 
the Dravo Contracting Co., of Pittsburgh. 
Fleet and shore equipment of all kinds is 
fully described. 

Dredges and Centrifugal Pumps—Four 
new bulletins describing recent develop- 
ments in its line of dredges and cen- 
trifugal pumping machinery have been is- 
sued by the Morris Machine Works, Bald- 
winsville, N. Y. Bulletin 140 covers cen- 
trifugal pumps for all purposes, dredges 
and steam engines. Small pumping plants 
for sand and gravel production are de- 
scribed in bulletin 141. Medium-duty 
dredging pumps and heavy-duty lined 
dredging pumps are featured in bulletins 
142 and 143, respectively. 

Installation of Asphalt Blocks—Methods 
of installation, including labor and ma- 
terials requirements, of asphalt block pav- 
ing and flooring are fully described in an 
18-p. booklet issued by the Hastings Pave- 
ment Co., 25 Broad St., New York. 

Direct - Mounted Pumps — Electrically 
driven direct-mounted types of self-prim- 
ing centrifugal pumps are described in the 
new bulletin 37 of the LaBour Co., Inc., 
Elkhart, Ind. 


Welding and Cutting Apparatus—The 
Air Reduction Sales Co., 60 East 42d St., 
New York, has issued a new 26-p. pocket- 
size catalog descriptive of Airco-Davis- 


Bournonville welding and cutting appa 
ratus and _= supplies. The booklet list 
specifications and prices on all types of 
welding and cutting torches, regulators 
cylinder trucks and hose connections. 


Steel Hydraulic Dredae—A hydrauli 
dredge of steel construction with distinc- 
tive new design features is described in 
a 12-p. bulletin P5 issued by the American 
Manganese Steel Co., Chicago Heights, Ill. 


Venturi Meters—A short history of the 
Venturi meter, its principle of operation, 
typical installations and various types of 
recording devices are described in bulletin 
260, just issued by the Builders Iron Foun- 
dry, Providence, R. 1. 

Railway Ditchers—Self-propelling ditch- 
ers of sufficient power and speed to handle 
work trains, thus dispensing with locomo- 
tives, are described in 6- and 12-p. bulle- 
tins of the American Hoist & Derrick Co., 
St. Paul, Minn. Two other bulletins deal 
with a ditcher mounted on a flat car and 
a crawler type of power shovel. Thes« 
machines can be adapted for use as cranes 
piledrivers and grab-bucket or dragline ex 
cavators. 

Tractors—The new “25” tractor of the 
Caterpillar Tractor Co., Peoria, Ill, is th: 
subject of a 32-p. catalog giving detailed 
description of the mechanism and specia! 
features of its caterpillar track and it 
power equipment. 


Locomotive Cranes—The Burro crane fo 
use in laying and loading rails, operating 
grab buckets, erecting steel and handling 
other railway work is illustrated in bul 
letins F-32, 33, 35, and 36 of the Cullen 
Friestedt Co., 1300 South Kilbourn Ave., 
Chicago. 

Bituminous Road Finisher—-A 14-p. bul- 
letin, 47-E, issued by the Lakewood Engi- 
neering Co., Columbus, Ohio, describes the 
application of the Lakewood finishing ma- 
chine to the finishing of bituminous pave- 
ments. 

Portable Conveying Equipment —The 
Jeffrey Manufacturing Co., Columbus, Ohio, 
has released a 52-p. catalog 530 describing 
all forms of portable conveyors for the 
handling of various types of materials. 
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Current Construction Unit Prices 





Slabs and Footings for 
Bienville St. Wharf, New Orleans 


IENVILLE ST. wharf 

fire, under several contracts. 
was let for concrete slabs, walls 
levee back of wharf. Included 
ground floor of a city delivery shed and an office at the 
Canal St. end of the structure. The board of commissioners 
of the port of New Orleans furnishes additional fill delivered 
on cars at site. 

Eight bids were received, 
average $79,643. 
lowest two bidders: 
contract; (B) J. V. 


being reerected, following 
In April, 1931, contract 
and piers, and grading 


also are foundations and 


is 


ranging from $76,216 to $82,770, 
The principal unit prices are given of the 
(A) Concrete Construction Co., 
$77,220. 


$76,216, 


and R. T. Burkes, Inc., 






MLW. E/ 205} 
—_ 


A Bb 
Excavation and backfill, 930 cu.yd. . $0.40 a2 
Grading fill already placed for wharf shed (lump sum) 450.00 283.00 
Fillfor roadways, etc., 5,800 cu.yd.. .25 49 
Removal of plain concrete slab, 660 sq.yd_ .10 .23 
Removal of reinforced concrete slab, ie nuyd .25 23 
Concrete Slab, 300 sq.yd....... <2 .23 
Concrete Work and Incidentals: 
Chain walls of levee platform, 170 cu.yd 14.50 18.75 
Office foundations and slab, 200 cu.yd. 15.25 14.35 
Miscellaneous piers. walls and footings, \, 280 ¢ u.yd 13.45 10. 20 
Slab on levee platform, 6in. thick, 5 ,000 sq yd 1.89 2.00 
Slab on levee platform, 8 in. thick, 680 — ya. 2.44 2.50 
City delivery shed slab, 4,700 aq. yd. 3 1.94 1.97 
Concrete roadways, 7, 4508q. eS. 2.44 2.57 
Concrete sidewalks, 190 sq. 1.80 1.58 
Granite curbs, 8 in. “depth, 2 linft... 1.25 b. 38 
Granite curbs, 18in. depth, 485 lin.ft 1.50 1.82 
Granite curbs, 20in. depth, 450lin-ft.... 1.95 1.99 
Het } in. curb SI ROR ooh. S6b nsec Gh eeebevcts .50 . 376 
2)x2 in. curb angles, 7,430 lin.ft .30 .225 
12 in.-25 1b, curb channel, 750 lin.ft i; 85 


Totals..... 


Typical cross-section Bienville St. 


ee 


City Railway, Newark, N. J. 


ECTION 2 of the City Railway for Newark, N. J., 
being constructed in the bed of the Morris Canal. It 
connects with the subway structures of sections 1 and 3, 


now under construction. Work on the new section consists 
of earth and masonry excavation in open cut and under 
decking and construction of double-track steel bent and 
concrete-box subway sections. Contract was let Dec. 23, 
1931, to J. Rich Steers, Inc., 17 Battery Pl., New York, for 
$1,268,994, 

Principal items are 


108,000 cu.yd. excavation at contract 


Farth exeav. in open cut and under decking, for the railway and appurt., 
arth exeav. in open cut for pipes, duc o sewers, etc., 5,000 cu.yd 
E-xcav. of masonry in place, y 00 cu Aan usee oes aah 

Timber bulkheads and timber not otherwise prov rided for, 10 M. ft. B.M. 
Concrete piles cast in place, 20 ft. or lessinlength, 100......... 
Concrete piles cast in place, 20 ft. in length and less than 30ft, 150lin ft 
Concrete piles cast in place, over 30 ft. in length, 100lin.ft..... 

Precast concrete piles, 20 ft. or less in length, 100,each........ 

Precast concrete piles over 20 ft. in length and less than 30 ft., 150lin ft 
Precast concrete piles over 30 ft. inlength, 100lin.ft........ 

Steel pipe and concrete piles 20 ft. or less in length, ays. 

Steel pipe and concrete piles over 20 ft. in length and less than 30ft., 
Steel pipe and concrete piles over 30 ft. in length, 100lin.ft. .. 
Portland cement used in concrete or in mortar, 43,000 bbl.. 
High-early-strength cement used in concrete or in mortar, 1, 000 bbl... 
Class A concrete, exclusive of cement used, 26,000 cu.yd 
Class B concrete, exclusive of cement used, 3,600 cu.yd 
Sand used in mortar, 100 cu.yd 

Common brick masonry, 200 cu.yd 

Waterproofing without membrane, |, 1508q vd 
Waterproofing, three ply, 24,000 sq yd 

Waterproofing, four ply, 7, 000 sq.yd 

Brick in asphalt mastic, 10 cu.yd 

Structural steel, inc luding anchor bolts and tie rods, 2,300 ton 
Miscellaneous steel, 3,500Ib...... . Rey ee ; 

Steel for reinforcing concrete, 350 tons 

Wire mesh, beam wrap or expanded metal, 5 tons 

Steel sheetpiling, 650,000 Ib 

Subway gratings, 1,050sq ft 

Miscellaneous iron castings, 50 tons 

Cast-iron pipe, bell and spigot, straight, 130 tons 

Railway ducts, single-way ducts, 34,000 duct. ft 

New straizht granite curb, 3,000 lin ft 

New curved granite curb, 550 lin.ft 

New asphal. pavement, 21, 000 sq.yd 
‘Temporary bituminous macadam pavement, 
New cement sidewalk, 85,000 sq ft. 
Temporary sidewalk, 1,000sq..t 

\2in. vitrified tile pipe, 1,300 lin ft 

15 in. vitrified tile pipe, 2,000 lin.ft 

4in. fiber ducts, 100 lin.ft 

Restoring granite block pavement, 600 sq.vd 
Resetting curbing, 2,500lin.ft 


100 lin.ft 


1,000 sq vd 


Totals 


price of $3.99, and 26,000 cu.yd. class A concrete 
price of $12 exclusive of the cost of the cement, and 


Movable 
gang plank 
D ‘ 
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“Existing grade 
End of slab contrack™ 
Wharf, New Orleans. 


at contract 


2,300 


tons structural steel at $73, the three items amotnting to 


72 per cent 


Ten bids were received, and unit prices 


lowest three 
tract; 


engineer, 


— cu.yd. 





of the total cost. 
are given of the 
(A) J. Rich Steers, $1,268,994, con- 


bidders: 


(B) Rodgers & Hagerty, Ific., New York, $1,348,569 : 
(C) Clifford F. 


neer’s estim< 


MacEvoy Co., 
ite was $1,365,694. 


Newark, $1,374,905. Engi- 
James W. Costello is chiei 


department of public affairs. 





\ Cc 
$3.99 $3. 85 $3.65 
2.79 6.90 2.75 
4.04 3.85 2.00 
93. 60 88.00 100. 00 
25.25 55.00 80. 00 
1.89 2.75 4.00 
2.00 2.75 4.00 
Bates 26.25 45.00 100. 00 
1.89 2.20 5.00 
teas 2.00 2.20 5.00 
pe ee 26. 25 55.00 75.00 
1.89 2.75 4.00 
2.00 2.75 4.00 
1.70 1.75 2.15 
2.54 2.45 2.50 
12.00 12.25 13. 60 
6.00 5.75 8.00 
6.00 5.50 10.00 
30.00 38.00 50.00 
253 .28 .28 
90 1. 90 95 
1.18 2.00 1.08 F 
30.00 38.00 50. 00 

73.00 78.00 80.00 
21 .22 .25 
73.50 125.00 100.00 
275.00 275.00 250.00 
05} 04 .06 
1.25 2.20 2.25 
172.00 175.00 125.00 
78.75 71.50 85.00 
23 a . 30 
1.84 2.05 1.90 
2.31 2.35 2.50 

1.27 1.55 1.40 

1.05 1.35 1.50 a 

21 .25 25 e 
.073 5 10 
98 1.50 1.20 
1.21 1.65 1.25 
. 60 65 50 
1.58 1.65 2.50 

58 . 60 85 

$1,268,994 $1,348,569 $1,374,905 7 
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